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THE WEEK IN IRON CIRCLES. 
The steel rail outlook is improving somewhat. ‘There 


General Features 


are inquiries on the market for about 100,000 tons, and 
the Board of Control has increased the allotment 200,000 tons. Prices, 
however, remain as before : $27@$28 at Eastern mills; Western, $30 
($30.50. If anything, Eastern iron markets are a trifle more active 
than Western—which is not saying much. 
at all promising. 


The coke situation is not 
In sympathy with the weakness in the pig iron 
market, the demand for coke has been materially curtailed. In the 
Connellsville region, 11,457 of the 13,266 completed ovens were in 
blast during the last week in March, and 1,809 idle. The record of 
the previous week showed 11,611 active and 1,650 idle ovens. The 
estimated production showed a falling off from 100,192 to 91,057 tons 
per week, or about 9 per cent. The following Western furnaces are 
reported as not taking coke at present: Henderson Iron Co.'s Hen- 
derson furnace, at Sharpsville, Pa., idle; Brier Hill Iron Co.’s two 
Himrod furnaces, at Youngstown, O., blockaded; Girard furnace, at 
Girard, O., blockaded; Jefferson Iron Works’ two furnaces, at Steu- 
benville, O., blockaded; Union Rolling Mill Co.’s Emma furnace, at 
Cleveland, O., idle; Union Steel Co.'s four furnaces, at Chicago, idle ; 
Milwaukee Furnace Co.’s Minerva furnace, at Milwaukee, blockaded ; 
and the Ohio & Western Coal & Iron Co.'s A and B furnaces, at 
Floodwood, O., idle. The Columbus & Hocking Coal & Iron Co.'s 
Akron furnace, at Bucktel, O., continues to take coke. 
about 10 cents under previously quoted rates. 


Prices are 
Freight rates from 
ovens to Pittsburgh, 7oec per ton; to Shenango Valley, $1.35; Cleve- 
Chicago, $2.75; East St. Louis, $3.50. Foundry prices 
at Western points are quoted as follows : St. Louis, 
p Toledo, $4.00; Detroit, 


Louisville, $4.70 ; 

Duffalo, $4.00. In the latter place, Reynoldsville coke is 
quoted at $3.25, and at Chicago at $4.25. Chicago reports that the 
rolling mills are taking more coke and that foundry trade is fair. 
Our correspondents, Messrs. S. W. & Co., of 
Manchester, report, under date of March 30: “ The improvement in 
the pig iron trade has been continuous throughout the month. A 
strong demand has existed at both Glasgow and Middlesbrough, at 
steadily advancing prices, the total advance during the last four 
weeks being about 1s. 3d. per ton at the former port, and about 2s. 
per ton at the latter. all 
auxious about business for forward delivery, except at a consider 
able advance upon present figures. 


land, $2.80: 
Chicago, $4.25 . 
Kansas City, $6.75 : 


$4.15; 


Kuglish Royse 


Makers are very well sold, and are not at 


Shipments from Middlesbrough 
during the month have been large, being reported as 68,521 tons up 
to the 23d inst., as against 47,340 tons up to same date last year.” 
The American markets, on the other hand, still show an unwonted 
and discouraging dullness. 


There is but little change, and no im 


provement to be noticed in the Chicago market. The railroad situ 
ation in the Northwest is discouraging, and lends a sombre tone to 
the iron trade centered in Chicago. It is argued, however, that Chi 
cago is not the whole country, and that railroad earnings in general 
are Improving, and the whole situation is anything but unfavorable. 
Some of the largest of Western manufacturers, closely connected 
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with railroad interests, after thoroughly studying the situation in the 
East, confidently predict large business 


and good markets after early 
Summer. 


Lake Superior charcoal iron is beginning to press some- 
what, and prices are a shade lower. At Cincinnati in spite of admit- 
ted dullness, there is a good deal of quiet trading going on, and 
round lots have been sold since last report. 
progress for further large lots. 


Negotiations are in 
There is no sign of improvement in 
prices, but there are many firm believers in active markets and higher 
prices the last half of the year. It is certain that ruling figures are 
too.low to admit any but best located furnaces to get back original 
cost. With a quiet market, Louisville reports the demand for strong 
mill irons as being most active. The slight advance in prices, which 
took place recently, has not been followed by any further increase in 
the value of iron, and some sales are reported within 75 cents a ton of 
the lowest price at which iron has been sold. Furnace agents at St. 
Louis say that never before have they experienced such a dull time. 
This is probably an exaggeration, but there is no question about the 
market being unusually quiet. 
prices are unchanged. 


There are no heavy offerings, and 


iat is While no material changes have occurred since last 
week, there is noticeable, among ore dealers, quite a 
good deal of stir, such as generally would be supposed to precede 
active operations. The ore dealers, one and all, affirm that beyond 
the sales already reported and those made subject to market prices, 
no ore has been sold, and the general configuration of the market 
seems to bear out this statement. Yet, with navigation open as far 
as Escanaba, all the signs point directly to a speedy termination of 
the suspense and to some very large sales in the near future. During 
the past week the railways directly interested have made such con- 
cessions to ore dealers as to insure the forwarding to Eastern points 
of from six to eight hundred thousand tons of lake ores. The high 
freights that have httherto prevented an active sale of these ores at 
Lehigh Valley points will, it is said, be still further reduced with a 
view to encouraging the ore trade at tide-water furnaces in competi- 
tion with the foreign product. 
of quotations. 


Little is reported locally in the way 
Windsor ore (formerly known as Nimikon) is said to 
be offered at a trifle above $5.00, while Brotherton commands $5.25. 
The sale of twenty-five thousand tons of Republic at $5.75 for an 
Eastern furnace is confirmed, along with the sale of fifty thousand 
tons of Minnesota at the same price. Charters are dull, the vessel 
men keeping away from shippers, while the ore men have stuck a pin 
in their announced price and will keep it there for awhile. 

Nothing has occurred to relieve the dullness of the 
market. 


achat Furnace men are very much discouraged at 
the turn things have taken, and do not know how to account for the 
slump. Quotations are weak, and prime foundry iron sells at $16.50, 
while mill iron has taken a corresponding descent. Iron is being 
sold here and there, but only by those who are compelled to seek a 
market. Buyers have pretty much their own way with the poorer 
furnace concerns, while the strong furnace men are holding aloof 
from the market and are confining their output to the smallest possi 
ble scale. 

Rail orders are so scarce that it 


well be asked 


whether or not the railways contemplate any replace 


may 
Merchant Iron : 


ments this season, to say nothing of extensions. Bar iron, sheets 


| and kindred products are weak, and the only thing for which there 


seems to be any call seems to be special building shapes that do not 
benefit the trade in general. 


Dealers are sanguine of better prices, but fail to realize 
carps on their expectations. American rails are offered any- 
where from $22 up, but mill men will not buy above $21. There 
seems to be some little trade in wrought scrap, but everthing else 
is dull. 


Jobbers and wholesale dealers continue to report a 


Hardware F 
very good trade, and retail dealers have no reason to 
Metals Gas pipe is a trifle 
Cut nails continue at $1.85 in car lots at the mill. 


complain. are weak and stationary. 


stronger. 
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SAPPING THE LIFE OF THE IRON TRADE 


Last week the IRON TRADE REVIEW took occasion to comment 
on the extremely selfish and short-sighted policy of Eastern railroads 
with reference to the iron manufacturers east of the Alleghenies. 
That the severest things that have been said of the railroad companies 
are strictly within the bounds of truth is evident from the following 
figures, furnished the /row ./ge by a number of ironmasters, showing 


what freights are exacted on raw materials and finished products: 


IRON ORE. 


miles $0.95 rate 1.02 cents per ton per mile 
miles 4 tate o.gi cent per ton per mile 
miles 5 rate 1.61 cents per ton per mile 
miles rate cent per ton per mile 
ANTHRACITE COAL. 
60 miles $o.go rate 1.s0 Cents per ton per mile 
6 miles rate 1.67 cents per ton per mile 
miles Si rate t.2g Cents per ton per mile 
miles rate 4 cents per ton per mile 
LIMESTONE. 


miles $0.47 rat 62 cents per ton per mile 

14 miles rat cents per ton per mile 
Ss miles 13 rate cents per ton per mile 
Return coal cars 


PIG TRON. 


io miles rate 1.06 cents per ton per mile 

49 miles rate 1.23 cents per ton per mile 
y miles 30 rate cents per ton per mile 
5 miles rate 6 00 cents per ton per mile 
5 miles 60 rate 1.33 cents per ton per mile 
; miles 0 rate 7 cent per ton per mile 

65 miles . yw rate 1.38 cents per ton per mile 
12 miles 5 rate 2.91 cents per ton per mile 

112 miles 1.25 rate 1.11 cents per ton per mile 

igo miles 1.40 rate 1.00 cent per ton per mile 

62 miles 2.56 rate 1.og cents per ton per mile 
Ss miles ‘5 rate 1.59 cents per ton per mile 
© miles 5 rate 7S cent per ton per nile 
miles 0 rate go cent per ton per mile 

FINISHED IRON. 

185 miles $2.47 rate 1.33 cents per ton per mile 
43 miles 1.91 rate 2.05 cents per ton per mile 
ss miles 1.34 rate 2.32 cents per ton per mile 

128 miles 2.35 rate 1.84 cents per ton per mile 

170 miles 2.46 rate 1.45 cents per ton per mile. 
52 miles 2.02 rate ;.AN cents per ton per mile 
26 miles 1.57 rate 6.03 Cents per ton per mile 
20 miles 1.34 rate ¢ cents per ton per mile 
29 miles 1.34 rate 4.62 cents per ton per mile 

250 miles 3.58 rate 1.43 Cents per ton per mile 
75 miles 4.26 rate 2.43 cents per ton per mile 

NAILS. 

49 miles cents per keg 5 cents per ton per mile 
144 miles ~ cents per keg 3.0 cents per ton per mile 

135 miles 10 cents per keg 1.5 cents per ton per mile 
51 miles Scents per keg ;.0 cents per ton per mile 
7 miles 5 cents per keg 3.0 cents per ton per mile 
$5 miles cents per keg 3.0 cents per ton per mile. 
62 miles 1o cents per keg 2-cents per ton per mile 
32 miles 5 cents per keg 3.0 cents per ton per mile 
26 miles io cents per keg 1.6 cents per ton per mile 

110 miles 10 cents per keg i1.S cents per ton per mile 
75 miles 1o cents per keg 2.6 cents per ton per mile 


By way of contrast we give below some of the rates of freight 
from Birmingham and Chattanooga to the leading markets to which 


delivery is made by all-rail : 
Cent per ton 


Miles Rates pe! mile 
Birmingham, Cincinnati 504 $2.75 0.54 
Birmingham, Louisville 4 ry t 
Chattanooga, Cincinnati s 2.25 64 
Birmingham, Kansas City f ‘ 5.40 O.74 


Could anything be more convincing than the above? Yet, in 
the face of this wholesale extortion—it can be called nothing else— 
the Central Railroad of New Jersey, on Monday last, advanced its 
rates from the Lehigh Valley to New England points fully 15 per 
cent. We do not wonder that there should be a condition of things, 
strongly savoring of revolt, among the trans-Alleghenian iron manu- 
facturers. 


DUPES. GAMBLERS. AND PIG IRON. 

The able and distinguished President of the New York Metal 
Exchange, Mr. Tallmadge Delafield, in his recent annual address 
before the members of that philanthropic and public-spirited body, 
put in some strong words for the new pig iron storage warrant 
scheme, as well he might. It will doubtless be interesting, and pos- 
sibly instructive, to the iron makers who have been drawn into this 
very specious and attractive project, as well as to those who may be 
playing about the alluring bait thrown out by the emissaries of the 
American Pig Iron Storage Warrant Company, to learn just how they 
are regarded by the smart men of Wall street. 

In his annual address referred to, Mr. Delafield quotes with 
approval the remark of a noted phrenologist: ‘Men are so stupid 
that there is no fear of their ever becoming wise,” and that other re- 
mark so familiar in bunko circles, ‘He who has the folly of man- 
kind for an inheritance has a plentiful estate,’  ‘‘ This,” sagely 
remarks Mr. Delafield, ‘is the broker's field, andis unfailing.”’ ‘‘ The 
fact is,’ breezily continues the financial Mahomet of the Metal 
Exchange, “that there is a certain amount of the spirit of wild, eager 
and hazardous adventure ever in the world, and it will seek exercise 
and gratification in some form or other. In old times people bought 
lottery tickets; now it is stocks, cotton, coffee, wheat, or something 
that represents them (s7c), or they sell the same things for delivery 
some future time, and go home and dream of castles just as they did 
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| a tendency to lower them.” 



































































of drawing the grand prize. The only difference is, then they paid 
$5, $10, or $20 for a chance; now, $1,000." With this high standard 
of business morality before him, the honored President concludes: 
“ The great object of speculation is to substitute sagacity for toil, to 
enable men to live by thetr wits, instead of labor, and yet in so doing the 
speculator has his useful place in the mercantile world as well as the 


| trader, for the good speculator buys when prices are low, and this has 
| a tendency to raise prices, and sells when prices are high, and this has 


So much for the meek and lowly, harm- 
less and much maligned speculator. 

As may naturally be conjectured from the foregoing, the genial 
Mr. Delafield sees a grand vista of “ usefulness”’ opening out before 
the Metal Exchange and its lamb-like members, in the proposed pig 
iron storage warrant scheme. After referring to the fact that corn, 
wheat, cotton, oil, etc., are now the objects of speculation, he affects 
the greatest surprise that anybody should object to drawing pig iron 
into the net as well, and he sneers (in a courteous and gentlemanly 
way, of course, as becomes a Wall street man-of-the-world), at the 
‘superstitious dread about this business of doing anything with pig 
irom outside of the established channels,” ‘as if pig iron was too 
sacred to be dealt with by the outside public, and the men who pro- 
pose it were enemies of the public weal.’ As for Mr. Delafield, he is 
“in hearty sympathy with the aims and efforts of the new storage 
company. * * This Exchange has waited and hoped tor years 
to get some iron business. Now the time and opportunity present 
themselves.” Let the doors be opened and the foolish dupes flock 
in. Let the band play, and the fun begin. Bring out the battledoor 
and shuttlecock, and toss the pig iron industry into the air. Rare 
sport there will be, my masters. For “men «w?// speculate, and the 
exchanges are the places where they can exercise their talents.” 


A SOUTHERN PROTECTIONIST CONVENTION. 


Next month, at Chattanooga, Tenn., will be held a very important 
and significant convention. Originating among Southern men, it 
will be held for the purpose of organizing a non-partisan Southern 
Protective League, the object of which will be to contest some thirty- 
five congressional districts on the simple question of Protection. 
From the Anniston (Ala.) //of Blast, which endorses the movement, 
we learn that the general idea is that in each of these thirty-five 
Southern districts the Protectionists who call themselves Republi- 
cans, and the Protectionists who call themselves Democrats, shall 
join hands to nominate and vote for a Protectionist for Congress. 
If in any of these districts the majority of Protectionist voters are 
Republican, in that case a Republican will be nominated, and the 
Democratic Protectionists will vote for him. If, as will be the case in 
most of the districts, the majority of Protectionist voters call them- 
selves Democrats, a Democratic Protectionist will be nominated, and 
the Republicans will support him. It is understood that the districts 
referred to include four in West Virginia, two in Maryland, six in 
Virginia, four in North Carolina, four in Tennessee, four in Kentucky, 
one in Georgia, two in Alabama, five in Missouri, one in Arkansas, 
and two in Texas. 

Naturally so novel, and in some respects, so startling a proposi 
tion is causing considerable comment, not only in the South, but all 
over the country. The Chattanooga 7vxes, while extending a wel 
come to the convention, says that it has no sympathy with the 
movement, on party considerations. The Montgomery (Ala.) Adve, 
tiser thinks it is ‘‘a plausible scheme,” but does not believe very 
many men will rise sufficiently above partisanship to insure its suc 
cess. The New York //era/d, distinctly anti-Protection, hails the 


coming gathering as an auspicious omen, and hopes that the cause of 


Free Trade will be advanced thereby. The Birmingham (Ala.) 1g¢ 
/fera/d is understood to favor the movement, and the Anniston //o/ 
Blast, a very able Democratic paper, already referred to, frankly and 
sensibly states that it believes “there is less danger to be appre 
hended from the introduction of this novel experiment in Southern 
politics than in a continuance of sectional and race issues.” 

The movement appears to have originated with Col. H. C. Par- 
sons, of West Virginia, well known in iron and railroad circles, and 
is seconded by a number of prominent Southern business men. The 
outcome will be awaited with much interest by the friends of Protec 
tion. 


FROM the annual report of Mr. A. J. Begges, Secretary of the 


Cleveland Board of Trade, just made up, we take the following: 


,: 
Receipts Increase. Shipments. Increase 
Coal a emmere 2,061,408 191,755 712,568 254,678 
Iron ore ay 1,136,211 63,521 1,079,556 3,950 
Bar iron ine 83,633 2,492 103,053 3,744 


Decrease 
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INDIAN CRUCIBLE STEEL—A MINIATURE STEEL WORKS. 


In forwarding to the Government Central Museum samples of steel, 
manufactured at a village in the Trichinopoly District, together with the 
ordinary earthenware crucibles used in the operation, the Board of Revenue 
has also furnished the following communication from the Collector of the 
District on the method of the manufacture: ‘“ The industry is carried on ata 
small village called Venkatanaikanpatti, about two miles from Parvarankurichi, 
occupying a favorable situation for obtaining charcoal from the surrounding 
hills of the Marungapuri Zemindari. It affords employment for about sixteen 
families of smiths, and is altogether in the hands of a Mussulman named 
Mahomed Routhen, who folds a monopoly of the right to collect charcoal for 
the purpose in the jungles of the estate, for which he pays 1,000 rupees per 
annum, Beyond the convenience of its situation as regards jungles and the 
existence of tolerably fine red earth in the vicinity, the site possesses no 
special advantages. The process employed is very simple. Small quantities 
of iron are enclosed in a sinall earthen crucible with a few pieces of the wood 
of the avaram plant and two or three green leaves. Atop is luted on and when 
dry the whole is exposed to the heat of a small charcoal furnace till the iron is 
melted, a fact which the operator ascertains by picking up the cruciblesin a 
long pincer and shaking them. The vessels are allowed to cool and then 
broken open, when a knob of steel 1s found at the bottom. Two sizes of 
ingots are made, weighing about 8 ounces and 1024 ounces respectively. The 
crucibles are made of a mixture of red earth and charcoal made of paddy husks 
kneaded together. They are shaped on a wooden plug about five inches long 
and two inches in diameter for the smaller size of ingot, and slightly larger 
for_the other size, having a conical end which forms the bottom of the cavity 
in which the steel collects while fluid. The lid is of the same material and put 
on wet. It appears hardly to contract at all in drying, and a fairly air-tight 
vessel is consequently produced. The clay is not nearly refractory enough for 
the heat it is exposed to, as the crucibles are completely vitrified and spoiled 
at the’end of a single operation. 

The iron used is brought from the Namakal Taluk of Salem, and appears 
to be a rough description of wrought iron. Tor the smaller size of ingot it is 
cut into pieces weighing as nearly as possible 10 ounces (a small piece is added 
to make up the weight, if necessary), and this quantity is placed in each cru- 
cible with 3, ounce weight of pieces of the dry wood of the avaram plant. Two 
or three green leaves (the kind is a matter of no consequence) are placed on 
top, and the charge closed up with a lump of clay carefully plastered all round. 
Great care is taken in putting in the correct proportions of iron and avyaram 
wood, and the operators assert that, if less is used, the iron is not melted, and 
if more, it will not stand being worked afterwards. The green leaves probably 
serve in some way towards retarding the drying of the lid and preventing it 
from cracking. The furnace consists of an inverted cone of earth-work about 
two feet in diameter, and the same in depth, the apex opening into an ash-pit 
below. At one side, and protected from the heat by a mud wall, is a small 
shed in which two bellows-men sit and work a pair of skin bellows most vigor- 
ously. The air is admitted into the furnace through a hole near the bottom. 
In preparing a furnace some straw is first placed at the bottom below the air- 
hole, and charcoal is then thrown in to a suitable height. On this 25 of these 
conical crucibles are placed with the point downward, and when all are in 
position they appear to form a sort of circle and to be independent of the layer 
of charcoal below. More charcoal is placed above, and the furnace is then 
lighted through the air-hole. Fresh fuel is thrown on above from time to 
time, and one or two of the crucibles are occasionally lifted with long handed 
pincers to allow the burning charcoal to fall through and replenish the supply 
below. The straw remains untouched by the fire throughout the process. 
The crucibles are given a sharp shake on these occassions, which is said to 
assist the process, and, toward its conclusion, allows of the operator's ascer- 
taining whether the iron is melted or not. 

As the mouth of the furnace is open the waste of fuel is enormous, and I 
do not believe that one-fourth of the charcoal used exercises any effect on 
crucibles. In the absence of good fine clay this fault seems irremediable, as 
there is no sufficiently refractory metal available from which a separate 
opening for the supply of charcoal to the furnace below could be constructed. 
After about an hour or an hour and a half the feel of a crucible when lifted 
shows its contents to be liquid. The process is then considered to be com- 
pleted, and the crucibles allowed to cool, after which they are broken open, 
a knob of steel found at the bottom of each. The in 


hammered into oblong pieces, in which shape they are sold 


gots are reheated and 
\ll the crucibles 
do not remain absolutely air-tight during the process, the lids becoming 
cracked without affecting the result. I had the contents of one of these 
poured out through a crack, and was surprised to find the steel in a state of 
extreme fluidity, a thing which the heat produced hardly led me to expect.” 
The estimated cost of making 200 pounds of steel is about 31 rupees, and the 
value realized for the production about 36 rupees, the manufacturer netting a 
profit of 5 rupees or about 16 per cent The annual out-turn of the manu 


factures in the village is about 28,000 pounds.— [Indian Engineer 


An Important Commercial Movement. 
The President has nominated to the Senate the following persons to be 
delegates to the conference between the United States of America and the 
Republics of Mexico, Central and South America, Hayti, San Domingo, and the 


Empire of Brazil, to be held ir. Washinton in 1889: John B. Henderson, of 


Missouri; Cornelius N. Bliss, of New York; William Pinckney White, of Mary 

land; Clement Studebaker, of Indiana; T. Jefferson Coolidge, of Massachusetts ; 
William Henry Trescott, of South Carolina; Andrew Carnegie, of Pensylvania ; 
John R. G. Pitkin, of Louisiana; Morris M. Estee, of California; and J. F 
Hanson, of Georgia. The object of the conference, as per the act authorizing it,is 
for the purpose of discussing and recommending for adoption to their respective 
governments some plan of arbitration for the settlement of disagreements and 
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disputes that may hereafter arise between them, and considering questions 
relating to the improvement of business intercourse and means of direct com- 
munication between said countries, and to encourage such reciprocal commer- 
cial relations as will be beneficial to all and secure more extensive markets for 
the products of each of said countries. 

The Death of Edward P. Allis. 

We have received the following from Messrs. W. W. Allis and Charles Allis, 
under date of April 5, 1889: ‘We are pained to announce the death of Mr, 
Edward P. Allis (Edward P. Allis & Co., Reliance Works, Milwaukee, Wis.) 
which occurred on the first instant. The deceased has made ample provision 
in his will for the continuance of his business by his executors, and the manu- 
facture of everything in the line of the business will continue without inter- 
ruption. The undersigned have been appointed special administrators, to take 
immediate charge, and all bills and demands are directly payable to us, and we 
shall see to the proper execution of all contracts.” 


Mr. Allis was widely known all over the country as one of our most enter 
prising and progressive business men. He was born in Cazenovia, N. Y., 1824, 
was graduated from Union College and went West while still ayoung man. In 
1860, together with John P. McGregor and John D. Nash, Mr. Allis purchased a 
bankrupt iron foundry and iron-working establishment in Milwaukee. His 
partners, not having faith in the venture, retired before a year had passed, and 
left to Mr. Allis the burden of carrying the infant industry. Starting with a 
business of $32,000 a year, with 26 men, and a pay roll of $13,000, the business 
broadened and ripened, until now the works do a business of $3,000,000 a year, 
and give employment to a force of over 1,000 men, whose pay-roll alone 
amounts to $500,000. Mr. Allis, though not an engineer or a mechanic, was 
none the less the moving spirit in the great Reliance Machine Works, the 
largest in this country. He was a man of the highest character, and of unques- 
tioned uprightness in all his dealings. He took an especial interest in the 
welfare of his employes and the development of American industry, and was in 
short an admirable example of the American citizen. Enterprising in busi- 
ness, thoughtful of the rights and interests of his employes, strictly honor- 
able in all his relations and dealings, and a hospitable and courteous gen- 
tleman. 


NATIONAL CAR & LOCOMOTIVE BUILDER 

A correspondent has written to us questioning the correctness of a state 
ment made by Mr. Whitney, the well known car wheel maker, at a meeting of 
the New York Railroad Club, to the effect that molten iron acts like water and 
expands at the moment of solidifying. As we had not sufficient experience 
with molten iron to judge regarding the correctness of Mr. Whitney’s views, 
we forwarded the question to Mr. Thomas D. West, the well known writer on 
‘Foundry Practice,” and have received the following reply: 

In answer to your question, ‘* Does molten iron expand at the moment of 
solidification ?” I would say that practically I have never seen it demonstrated. 
It may be that the molecules of the metal will expand at the moment of solidi- 
fication; but, taking the body of the casting asa whole, there is no such state 
existing as “moment of solidification,” and practically cannot be seen or 
shown as it can with ice. With molten or liquid iron cooling two elements of 
action exist. The first takes place during the cooling of the molten metal to 
a solid state, and the second from the solidification point to that of its lowest 
point of temperature or coolness. When molten iron is permitted by form o- 
casting andthe mold to have a natural action, it will, from the moment the 
molds filled or poured till it has reached as a casting its lowest point of tem 
perature, be all the time constantly shrinking and contracting, so as to occupy 
less space. Liquid metal while cooling to a solid state requires on an average 
one pound of metal to every 100 pounds to supply its shrinkage or prevent 
space existing within its body, and its contraction from the solidification point 
to its lowest temperature will vary from ;); inch to 's inch per foot. I know 
that some advocate that molten iron, like unto ice, expands at the moment o 
solidification, but I have failed to see it proved, and for one would be pleased 
to see such elements demonstrated or proven to exist. 


Line Shaft Friction. 
A writer in a foreign paper says that the result of aconsiderable number of 
experiments goes to prove that the power absorbed in driving shafting in 
factories varies from one-tenth to one-fifth of the whole power exerted by the 
engine. Taking it even at its lowest, it is an item well worthy of attention 
If it be possible to save half of the this amount, that would mean five per 
cent. in the cost of motive power required to drive a factory—a saving of five 
per cent. in the yearly coal bill. Now, shafting absorbs power in consequenc: 
of friction in the bearings ; and this friction is proportional to the weight ot 
the shaft and pulleys and the diameter, fitting and lubrigation of the bearings 
et us take an example for the sake of showing clearly the saving to be made 
by using steel instead of iron for shafting. Let us imagine that aman is going 
to put up a wrought iron shaft of 2'-inch diameter to make 150 revolutions 
per minute, an average size and speed. The power in foot-pounds per minute 
required to turn this shaft per foot of its length (taking the coefficient of fric 
tion at .06) would be 96 foot-pounds. Suppose we suggest to this man that he 
use steel instead of iron shafting. It will be found that a 2-inch shaft of steel 
can replace, so far as strength is concerned, the iron one of 2% inches, and the 
friction per foot of this steel shaft will only amount to 49 foot-pounds, leaving 
on the size alone a saving of almost 50 per cent. in the power required fo: 
driving the shaft; and this saving takes place daily so long as the shaft run; 
This reads. excellently well, but we fear that that the saving is ove: 
estimated by changing from iron to steel shafts; if it is true as stated, then it 
will pay steam users to throw out all old lines now in use. In any event, it 
will pay to look sharply after the power consumed in driving them.—-[Tl ¢ 
Engineer, 





















































































SOME UNSOLICITED TRIBUTES. 


rO THE EDITOR OF THE IRON TRADE REVIEW 

The change in the appearance of the REVIEW was so marked and improved, 
that it almost took my breath for the moment. My first impulse was to “ Drop 
a Nickel in the Slot.” On receipt of the old issue my first thought was to rip 
off the “ kiver ” and crush it into the waste basket, and then I felt like tearing 
off a few pages of what had become monotonous to look at on account of the 
repetition just like the everlasting base hall. But nowitis business from the 
jump, and we get what we are waiting for in these times: to know if there is a 
“rift in the cloud,” and if not, we are not kept long in the dark concerning the 
situation of trade as you find it. We are not expecting a pleasant change in 
So long as the gap is so wide between production and con- 
The only 


our line very soon. 
sumption, I fail to see how there can be any marked improvement. 
indication is the closing of some of the larger works in the merchant iron 
trade, such as the Norway, of Boston, Mass., and the Reading, of Pennsylvania. 
The curtailing of production in the works of large capacity is not calculated to 
work a change for the better, for the reason that they are constantly on the 
alert for any and all demands in the market, at almost any price offered, and 
that will no doubt continue until consumption shall more nearly overtake pro- 
duction. With the rapidly increasing facilities of the South, and the wonder- 
ful changes and improvements in machinery for increased output in the East, it 
looks as though we will be compelled to exercise the grace of patience for 
some time to come; and I fail to see anything in the near future to warrant us 
in hoping for anything more than the normal demand in all branches of busi- 
JOSEPH CORNS, 

[Of Joseph Corns & Son, Massillon Rolling Mill.] 
MASSILLON, O., April 8, 1889. 


ness. 


From a Well-Known Metallurgical Expert. 
TO THE EDITOR OF THE IRON TRADE REVIEW: 
I want to congratulate you on the very decided improvement in the REVIEW. 
The appearance of the issue of March 28 is very creditable indeed. 


* 


PHILADELPHIA, April 2, 1889. EpM. C. PECHIN. 
From Kind Contemporaries. 

The IRON TRADE REVIEW appears in a new dress and is otherwise much 
improved.— [Coal Trade Journal (New York). 

The IRON TRADE REVIEW comes to us this week in a new guise and very 
much improved in typographical appearance and make-up.—[Iron Port, 
Escanaba, Mich. 

The Cleveland IRON TRADE REVIEW, the best class journal published, comes 
this week in a handsome new dress and new make-up, and is a beauty in 
more ways than one.—[Diamond Drill, Crystal Falls, Mich. 

The IRON TRADE REVIEW has changed its form and make-up, and is now 
one of the handsomest trade papers that has ever come under our notice. 
Cleveland can well be proud of its representative in the iron trade press of the 
country.—[Grip, Cleveland, O. , 

The IRON TRADE REVIEW last week appeared in a new typographical dress, 
and improved radically otherwise in general make-up. We extend to the pub- 
lishers our congratulations, and trust their enterprise may be abundantly 
rewarded.—[Industrial World, Chicago. 

The IRON TRADE REVIEW, of Cleveland, now presents changes and a 
marked improvement in its typographical make-up. Its departments are so 
arranged as to best display the leading items. We congratulate the REVIEW 
on its improved appearance.—[American Manufacturer, Pittsburgh. 

We had not thought any improvement necessary or even possible, in the 
IRON TRADE REVIEW, (weekly) of Cleveland, but it came out last week in a 
The REVIEW is one of the leading trade papers in the coun- 
try, and occupies a very important field.—[Springfield (O.) Republic. 

The IRON TRADE REVIEW, of Cleveland, is out in a handsome new dress. 


superb new dress. 


The general make-up of the journal has been changed, and it is now better 
looking, although it could not be made more enterprising nor more reliable 
than formerly. Long life to the REVIEW. 

The current number of the IRON TRADE REVIEW, published at Cleveland, 


fYoungstown (O.) Telegram. 


appears in an entire new dress, and with several marked improvements in the 
arrangement of news. One of these, which will certainly meet with much 
approval, is a comprehensive review of the week in iron circles, arranged on 
the first page of this standard trade paper.—Columbus (O.) Dispatch. 

The IRON TRADE REVIEW, Cleveland, has discarded its cover and scattered 
the advertisements it contained through its pages, and will hereafter devote 
its first page to the iron news in a condensed and comprehensive form. We 
congratulate our contemporary upon its good taste and return to sound busi- 
ness principles. The example might profitably be followed by every trade 
paper in the country.--[Ohio Valley Manufacturer, Wheeling, W. Va. 

The IRON TRADE REVIEW, Cleveland, Ohio, has come out this Spring in 
broad gauge columns; that’s right. The general make-up of the paper is 
changed, and the new features introduced advance it very perceptibly in the 
domain of trade journalism. One of the commendable changes is the remand- 
ing of the advertising to the end of the number. The news, editorial and 
commercial departments can be easily found, read, and then, the advertising 
pages always come in as good reading. 
ican Artisan, Chicago. 

The Cleveland IRON TRADE REVIEW, which has always occupied a front 
rank among the many excellent trade papers, has taken another long stride in 
advance inthe manner of its general make-up. It has discarded its cover, which 
was rather ornamental than useful, and arranged its contents so that the eye 
of the reader falls at once upon the portion of its weekly contents in which he 
is most likely to be interested: the important movements at the various trade 


centers, Then follows, conveniently arranged under appropriate headings, 


"THE IRON “TRADE 


; : | 
Congratulations, gentlemen !—[Amer- | 








REVIEW. 





“the cream of the news” pertaining to iron matters in general. Step up to 
the front, Mr. REviEw.—{Pick & Axe, Bessemer, Mich. 

The IRON TRADE REVIEW comes out this week ina new form and new 
“dress,” which is a vast improvement over its former style, besides being a 
radical change from the old style followed by all trade journals for years back. 
The last issue is a first-class number, and we hope it will in the future, as 
in the past, keep to the front in all matters relating to the iron industry. Suc- 
cess.—[Gogebic Iron Spirit, Bessemer, Mich. 

We hardly recognized the Cleveland IRON TRADE REVIEW when we opened 
that excellent paper this week, so much had it been changed in appearance by 
its new dress of type and style of make-up. The change is all for the better, 
however, and the IRON TRADE REVIEW is now one of the handsomest of the 
trade publications that comes to the J/ining Journal's exchange table, as_ well 
as one of the most useful in the quality, and reliability of the information that 
it gives concerning the iron trade in all its varied ramifications.—[Mining 
Journal, Marquette, Mich. 

The IRON TRADE REVIEW, of Cleveland, one of the most reliable and best 
class journals in the United States, appeared last week in an entire new dress. 
The make-up has undergone a complete and refreshing change, including the 
discarding of the useless but ornamental cover. A radical transformation is 
noticeable in the arrangement of the various departments, the most important 

iron ore and pig iron —now appearing on the front page. The IRON TRADE 
REVIEW has an exceedingly healthful and prosperous look, and we congratu- 
late Mr. Day, the editor, upon the success achieved by his excellent and relia- 
able publication.—[Mining News, Florence, Wis. 


FOREIGN COMMENT. 


The Construction of Ironworks at Cabul. 
The 7imes of India says: Mr. T.S. Pine, C. E., who is the engineer to the 
Ameer of Afghanistan, takes to Cabul on his return this Spring a lot of ma- 
chinery for the extensive ironworks which he is constructing close to that city. 


The Fibre of Wrought Iron. 

At the recent meeting of the Liverpool Engineering Society, Professor H. 
S. Hele-Shaw, M. I. C. E., discussed the question whether there is any fibre or 
grain in wrought iron, and exhibited a number of views and samples support- 
ing his opinion that a fibre or grain exists in wrought iron, and is probabfy 
due to small portions of slag remaining in the iron becoming elongated during 
the process of rolling._[Glasgow Engineer. 

Export Duty on Swedish Iron. 

The question of an export duty on iron ore in Sweden, which has for sev- 
eral weeks attracted a great deal of attention, especially in connection with its 
influence, if adopted, on the future of the Swedish-Norwegian Railway Com- 
pany (the Lulea Gellivara-Ofoten Railway), has been settled by a Parliamentary 
vote. The proposal was lost by a considerable majority, and, according to a 
statement made by the Government, the introduction of such a measure is 
altogether out of the question at present, owing to its incompatibility with the 
existing commercial treaties.__[Glasgow Engineer. 





American Implements in Australia. 

Next to binders, the American implements which have had the largest sales 
in New Zealand are corn drills. 
sold. 
them a monopoly of this instrument. 


A large number of horse hay rakes are yearly 
The very superior cheapness and lightness of the American nearly gives 
For the past three seasons a number of 
cleaning machines have been on the market, and their low price makes them 
favored by farmers. They are being sold at less than half the price of the 
A consider- 
able number of light, handy and cheap hillside plows are sold by Otago agents. 


English machine. Disk harrows also have a considerable sale. 


These come from various makers in the States.—[Australasian Ironmonger. 


Steel Pig—A New Metal for Castings. 

The want of a material intermediate in strength between steel and cold 
blast irons has long been felt by consumers. It often occurs in the cases of 
hydraulic cylinders, mill-gearing, trammer blocks, etc., that the best irons fail 
to make an article of sufficient strength without increasing the dimensions to 
an unreasonable extent. On the other hand, the high price of steel castings 
and their liability to contain blow-holes form serious objections to their adop- 
A consideration of these facts led Williams, Arnoid & 
Colley (limited), Spanish Steel Works, Sheffield, to try and produce a metal 
which, though not quite equal to steel in strength, should, nevertheless, be far 


tion in such cases. 


stronger than the best cold-blast irons made in this country, and also be 
capable of producing an absolutely sound casting. After some years of experi- 
menting, they have succeeded in making a material which they call “steel 
pig,” possessing some very remarkable properties. As regards mechanical 
strength a bar two inches by one inch, on bearings three feet apart, sustains a 
weight of about two tons. The strain supported by the “ grey steel,” when in 
tension, is upwards of fifteen tons per square inch, that of the best cold-blast 
irons being eleven tons. Castings made from the new material are soft, tough 
and quite free from blow-holes, and can be made from the raw pigs in any 
cupola with a good blast pressure. The purity of the metal as regards phos 
phorous and sulphur, together with its comparatively low carbon and silicon, 
to a great extent, accounts for its remarkable strength. The process adopted 
to produce these results is to purify the best hematite iron obtainable by 
removing nearly half the carbon and almost two-thirds the silicon, thus leav 
ing in the finished product only a sufficient quantity of these metaloids to ren 


der the metal grey when cast._-[London Ironmonger. 


THERE are twenty-two State Labor Bureaus in this country. 
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New Enterprises :-— 
IRON AND STEEL.—It is reported that a company, with $1,000,000 capital, 
will begin the manufacture of screws in Cleveland. No names are given, but 
it is stated that the establishment will have a capacity of 12,000 to 15,000 gross 
of screws and three to four tons of nails and tacks per day.........A syndicate 
of New York capitalists who have a large iron and steel plant at Portland, Ore., 
have been seeking a location for a new large rolling mill and manufacturing 
establishment in the vicinity of Cleveland, where both coal and iron can be 
secured at a minimuin cost of transportation. It is reported that the choice 
lies between Canton and Fairport, O......... Citizens of Ashland, Wis., are con- 
sidering a proposition to erect steel works to cost $1,000,000 and employ 1,200 
Pa: ee oe Ground was broken this week for the works 
Steel Company, at Beaver Falls, Pa. 


of the Union Drawn- 
The capital stock of the company is 
$100,000, much of which is held by Pittsburgh parties....... .. The Three-Cornered 
Wire Nail Company, recently organized, has secured the lease of the Nellis 
Agricultural Works, at the corner of Allegheny avenue and Rebecca street, 
Allegheny, Pa., and are now engaged in fitting up the works with the necessary 
machinery. The plant will be equipped with 42 wire nail machines, the inven- 
tion of William Taylor, who isthe general superintendent. 

MACHINERY.— It seems to be pretty well settled that the extensive plant of 
the Iron Bay Manufacturing Co. will be removed from Marquette to Duluth. 


dsesencee Long & Jervis propose building a foundry and pump works at Decatur, 
PB scccaee The Watertown Machine Co. has been incorporated at Watertown, 
Wis., capital stock, $60,000......... The Atlanta (Ga.) Machine Works have been 


chartered by John Carey, Lewis H. Beck, F. A Vaughan and others. 
ital is $50,000, with privilege of increasing to $200,000. 


The cap- 
They have purchased 
the M’Comb & Taylor Iron Works for $19,000 and will repair them and put 
them in operation......... The National Heating & Ventilating Co., capital stock 
not less than $3,000,000, has been incorporated at Washington, D. C., with W. 
A. Hammond, president; J. W. Denver, vice-president, and E. P. Holcombe, 
secretary, to manufacture ventilating and refrigerating machines......... The 
Friedrich Georg Winkler Machine Co. has been organized at Portland, Me., 
with a capital stock of $600,000; paid in, $5,300; par value shares, $100. Presi- 
dent, Robert E. Lester, New York City; treasurer, George H. Sonneborn, New 
York City. Directors, W. J. Knowlton, Robert E. Lester, George H. Sonne- 
born. Business to be prosecuted, manufacturing and selling the Friedrich 
Georg Winkler milling machines....... The Canada Pipe & Foundry Co. give 
notice that they will apply to the Lieutenant-Governor-in-council for letters of 
incorporation as a company for the purpose of manufacturing gas, water, soil 
and other pipes, all descriptions of castings, and also the manufacture of 
machinery of all kinds, with acapital of $100,000. The corporate members are 
Messrs. Thos. T. Turnbull, E. W. Wilson, F. Brown, Wm. Rodden, Jr., Wm. 
Clendinneng, Jr., John Clendinneng and Wm. G. Withers, all of Montreal. 
ere The Brightman Machine Co., L. H. Brightman, president; John C. Can- 
field, vice-president; Jas. Aitchison, secretary and treasurer, is a new Cleveland 
enterprise, located on Center street, between Main and Winslow. Their 
specialties are: Shafting, hangers and couplings, planer chucks and drill 
press vises, expanding lathe mandrels.......... The Morgan Machine Co., of Cleve- 
land, is anew concern, having lately started at No. 41 West Superior street 
(Viaduct). The speciaities they will make will be machinists’ tools, universal 
milling machines, milling cutters, special tools and gauges, and Popular Bevel 
Their 
shop contains all new tools of the latest designs, and they are prepared to turn 


Protractors. The members of this firm are all first-class machinists. 
out as good a class of tools as are made in the country. 
MiscELLANEOUS.—United States Aluminum Company has been incorpor- 
ated at East St. Louis, Ill.; capital, $1,000,000; to manufacture aluminum and 
incorporators, Robert M. Foster, John R. Trusdale, George C. Hack- 


Stall c.cis.s The Hall Mowing Machine Co. has been organized at Portland, 


its alloys ; 


Maine, with a capital of $300,000 ; 


paid in, $80; par value shares, $10. President, 
Geo. A. Hali, Deering, Me.; Treasurer, T. B. Percy, Portland, Me. ; 
George A. Hall, Chas. J. 
Clinton A. Woodbury. 


Directors, 
Chapman, Wim. H. Stevens, Timothy B. Perey and 


Enlargements, Additions, etc.:— 

The Otis Iron & Steel Co., Cleveland, are erecting a forge 30x60, for eight 
hammers.......5. It is rumored that Cartwright, McCurdy & Co., Youngstown, O., 
will lease and operate the Harrison blast furnaces, now idle......... Preparations 
are being made to construct an addition to the plant of the United States Tin- 


plate Works, at Demmler, Pa. A new sheet mill will be put in.......... New ma- 
chinery is to be put into the Bessemer Steel Works, of Carnegie, Phipps & Co.’s 
at Homestead, Pa., for bending corner plates......... On the 22d ult. the Longdale 


[ron Company, of Longdale, Va., blew out their No. 1 furnace with the object 
of pulling it down and replacing it by a better and slightly larger stack. 


Fires and Accidents: — 


Brunner & Duncan's foundry, Alton, Il., burned........ .E. Gay's machine- 
shop, Binghamton, N. Y., partially burned......... Clark Bros. machine-shop, 
Belmont, N. Y., burned; loss $40,000; insurance $25,000.........R. Davis’ Marine 


joiller Works, Milwaukee, Wis., burned; loss $60,000, with light insurance 
AERA The Moran Bolt & Nut Mfg. Co., St. Louis, lost heavily by a fire on March 
13; insurance $42,700,........ Campbell & Van Tassell’s Architectural Iron Works, 
New York, N. Y., lost $25,000 by fire in the pattern shop......... The foundry and 
machine shops of Sheriff & Sons, in Pittsburgh, Pa., were burned on the 3d 
inet... 5 The iron rolling mills of the J. Harris & Co. (Limited), at St. John, 
N. B., were destroyed by fire March 12, loss about $125,000......... R. Monroe & 





Sons’ boiler works, Pittsburgh, Pa., was wrecked March 14 by an explosion of | 


} ; . . - . - 
a battery of steam boilers. A number of men were killed. Loss $20,000 


The extensive car and paint shops of the Central Railroad of New Jersey, at 


Ashley, Pa., were recently destroyed by fire....... ..The Tennessee Range & 
Manufacturing Co.’s works in Nashville, Tenn., were burned, 27th ult.; loss, 


$65,000......... The extensive ax, shovel and saw factories of Hubbard & Co., 
Pittsburgh, Pa., were completely destroyed by fire April 7, entailing a loss of 
$500,000. ......+64 \ portion of the roof of the casting house at the Grace furnace of 


the Brier Hill Iron Co., Youngstown, O., fell in April 5, causing considerable 
damage. The accident was caused by the molten iron running into damp sand 
beds, causing the metal to boil and melt the roof. The loss will reach $2,000, 
Failures, Shut-downs and Wage Matters :— 

A reduction of 5 per cent. in the wages of unskilled labor and Io per cent. 
in that of skilled labor went into effect at the Pennsylvania Steel Works, at 
Harrisburg, Ist inst. Notice has been given by the Columbia Iron Company, 
in Lancaster, Pa., that their mill will be closed on April 6th, owing to the dull- 
ness of the market........./ At Edmund Grinnell’s foundry, New Bedford, Mass., 
twenty-five moulders, employed on electric railway yokes, struck, last Satur- 
day, on account of a notice from the foreman that they must do more for a 
day’s work. Two moulders and a helper had been putting up five yokes for a 
day’s work, and the foreman required six.........: \ reduction of from 5 to Io per 
cent. in the wages of employees of the Pennsylvania Steel Works, Harrisburg, 
Pa., has gone into effect. This reduction affects 3,500 men......... MclLanahan, 
Smith & Co., Limited, lessees of the Juniata Rolling Mill, at Hollidaysburg, 
Pa., have reduced the wages of their puddlers from $3.75 to $3.50 per ton. The 
same action has also been taken by the Hollidaysburg Iron & Nail Company, 
of that place. 


General Industrial Notes :— 

The Terre Haute Iron & Nail Works, Terre Haute, Ind., have about com- 
pleted two Smith Gas Heating Furnaces with working hearths 7’x16’, together 
with the necessary gas producers, flues, &c., plans for which were furnished by 
Alex. Laughlin & Co., of Cleveland. These gas producers are divided into four 
independent batteries connecting with one main flue by means of independent 
flues. These independent flues being provided with gas-tight dampers, thus 
allowing any battery of producers to be cleaned without inconveniencing the 
furnaces from shortage of gas......... The entire plant of the Spaulding Iron 
Company, at Brilliant, Ohio, which has been idle for some time, resumed ope- 
rations in full last week...... ...Preparations are being made to start the Mill- 
vale mill, formerly owned by Graff, Bennett & Co. James Friend and F.N. 
Hoffstat are in charge, representing a syndicate which purchased the property 
some time ago......... The Stilwell & Bierce Manufacturing Co., Dayton, O., has 
engaged in the manufacture of mining machinery under the patents of W. H. 
Hi; Bowers...:..<:- Laughlin Nail Works, at Martin’s Ferry, idle for six weeks, 
owing to the depression, resumed work with over 500 hands......... Katahdin 
Charcoal Iron Co., in Piscataquis Co., Maine, is in full blast, and about fifteen 
tons of pig iron are made daily. About forty men are employed in mining the 
iron ore and ninety more around the works. The lime required for flux comes 
from St. John and Rockland, and 130 tons a month are used. The 
is brought from St. John. There are now 1,500 tons of pig iron piled at the 
works awaiting shipment......... The blast furnace, engines and other property 
of the old Duluth Iron Company were sold last week to satisfy a mortgage 
judgment of $130,000, 


manganese 


This foreclosure is the largest one ever made in Duluth. 





A Triumph ot Marine Engineering. 

The new dynamite gun boat, Vesuvius, has proved herself a very fast vessel. 
On a recent trial trip in Delaware Bay she ran a distance of 4% miles at the 
rate of somewhat over 21 knots an hour, after making the necessary deductions 
for tide error, and showed her ability to keep up this rate of speed for a con- 
siderable distance. Both the speed and the horse-power developed by the 
engines on this trial exceeded the requirements of the contract, and there is no 
doubt that the vessel will be accepted, although a further official trial is to be 
made. The Vesuvius has a pair of triple-expansion engines driving twin 
screws, and supplied by four cylindrical boilers, which are intended to be 
worked at forced pressure when the vessel is run at full speed. On the trial 
mentioned, she developed a total of 3,746 indicated H. P. with her two engines, 
the piston speed being 873 ft. per minute and the working pressure varying 
from 144 to 162 Ibs. The revolutions of the engines at full speed ran from 260 
to 268 per minute.—[Engineering Journal. 





Canada’s First Pig Iron. 

The first concern to manufactnre pig iron in Canada will probably be the 
New York & Nova Scotia Iron & Railway Co., which proposes to erect two 
furnaces at New Glasgow, N.5., one for Bessemer and one for foundry pig iron, 
one of which will have a capacity of 25,000 tons per annum, employing several 
hundred men in mining the required 50,000 tons of ore, 50,000 tons of coal and 
tons 


25,000 of limestone. 


Tunnelling will be commenced this month to 
analyze and ascertain the extent of the deposits, but the outcrop gives good 
indications. A staff of ten engineers has been surveying railroad routes from 
the mines to New Glasgow and the Intercolonia: Railway since December, and 
the citizens have offered 100 acres the 
Bessemer pig iron is made from non-phosphoric ore, of 
which there are several veins along the East River. 


within town limits to any company 


working the mines. 
[Canadian Manufacturer. 


A BILL before_the New York Leyvislature proposes to compel railroad com- 
panies to equip freight cars with standard automatic self-couplers and auto- 
matic brakes. Railroaders claim that 90 per cent. of the casualities are the 
result of their absence. 

QUITE a novel engineering feat was recently performed on the line of the 
the Panama Canal—nothing less than the lifting of a 
bridge under which it could not pass. 


steam launch over a 
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EFFECT OF AN EXPLOSION AT A PAPER MILL. 


















































Fic. 1.—THE YIPSILANTI PAPER MILL AFTER THE EXPLOSION, 
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SHELL AND PART OF HEAD OF EXPLODED BOILER WOUND ABOUT A TREE IN ADJACENT FIELD 
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AN EXPLOSION AT A PAPER MILL. 


In a little work on “Some Recent Boiler Explosions,” issued by the Hart- 
ford Steam Boiler Inspection & Insurance Co., occurs the following interesting 
description of the wreck of a paper mill in Ypsilanti, Mich.: 

At about 8 o'clock A. M., October 16, 1888, one of four large tubular boilers 
in the “Superior Mill” of the Ypsilanti Paper Co., Ypsilanti, Mich., exploded 
with terrific force, hurling three adjacent boilers from their foundation, demol- 
ishing the building that contained them, and wrecking several adjoining 
buildings. Fortunately the greatest force of the explosion was exerted in an 
opposite direction to that of other buildings, containing the more expensive 
machinery and appliances of paper making, and in which most of the employes 
were at the time, or the loss of life would have been much greater. 

The only person in the boiler room at the time of the explosion was the 
fireman, who was instantly killed. The engineer, who was in an adjoining 
building, was buried beneath the ruins. He after much 


There were some minor casualties to other 


was rescued, labor, 
and found to be severely injured. 
employes. 

The exploded boiler, known as No. 3, was projected to a considerable 
height in the air, and fell against a tree in an adjoining field, some 200 feet from 
its starting point. It had ruptured along a lap seam, ripped diagonally through 
the adjacent sheets, and the force of the steam pressure at the time of its 
release had spread it out until it was almost flat. As will appear, by reference 
to Fig. 2, simultaneously with the rupturing of the shell plates, as described, 
the sixty-four four-inch tubes that this boiler contained were detached from 
both heads and hurled in every direction, destroying considerable property in 
their course. 

The dimensions of the exploded boiler were 72 inches in diameter by 16 
It was built in 1879, by the Buhl Iron Works, of Detroit, Mich., of 
Wyandotte iron, ¥g-inch shell plates, double riveted, and /,-inch heads. The 
equipment was very complete. 

The allowed upon boilers of the foregoing 
dimensions, according to the rules of the United States Board of Supervising 


feet long. 


maximum steam pressure 
Inspectors o© Steam Vessels, would be 1o4 pounds, while these were operated 


at a pressure of from 60 to 7o pounds. All the boilers were internally 


inspected in March, 1889, and periodically visited since. The insurance, $15,- 
000, was settled to the satisfaction of the paper company. 


A NEW IRON ORE FIELD. 
The Denver Chamber of Commerce is manifesting a deep interest in 
development of the iron interests in the West. 


the 
At a special ‘meeting of the 
directors, held on March 15, a committee was appointed, consisting of Messrs. 
R. W. Woodbury, J. W. Nesmith, and H. C. Lowrie, to investigate the iron-ore 
fields near Hartville, Wyoming Territory. 

The iron belt near Hartville, Wyoming Territory, of which the following 
extracts are from a report furnished to the Denver Chamber of Commerce by 
Mr. J. S. Bartlett, is situated on the line of the Cheyenne & Northern Railroad 
Company, two hundred and twenty-five miles north of Denver, Col. As shown 
by outcroppings, the iron body extends from the banks of the North Platte 
river, at Fairbank, to Whalen Canon,a distance of abont ten miles. The width, 
half miles. In depth 
the vein shows one hundred and fifty feet at the deepest point penetrated, but 


as near as can be ascertained, is from one to two and a 


neither at that point nor at any other has the bottom of the ore body been 
reached or cut through. In quality this is one of the best upon this continent, 
and in purity it excels the ores of the lake region and Alabama, Georgia and 
Missouri. Ores taken from the surface, and from different points forty, eighty, 
one hundred and twenty, and one hundred and fifty feet deep, show uniform re- 
sults under analyses, giving metallic iron from 67 to 72 per cent., the average 
being between 68 and 69 per cent. In sulphur, phosphorus and in silica these 


ores are remarkably low. There is no titanic acid. They contain about 0.15 
belt is and a half 


niles from Wendover by railroad survey, and about nine miles by wagon road. 


percent. of manganese. The center of the iron thirteen 
The Union Pacific Railway company has made two surveys directly to the 
mines, which are reached by an easy grade, 


ore of any value to the city of Denver. It is 


This is saidto be the nearest iron 
the ore can be 

The first es- 
timate is from practical miners, and the second from officials of the Union 


estimated that 
mined for 50 cents per ton and hauled to Denver for $2 per ton. 
Pacific Railway Company. Limestone is very abundant in the hills containing 


the iron ore. -[Bulletin of the American Iron and Steel Association. 


Pass Them Around 


There are some schemes so absurd or disreputable on their face, that it 
seems scarcely necessary to expose them further than to refer to their own 


statements. The Hartsfeld Furnace & Refining Company, of Newport, Ky., 1s 
one which has long circulated statements in its advertisements that are palpa 
bly absurd, And we had oceasion al eady to protest against the use it has 
made of the name of the Augineering and Mining Journa/, crediting to us an 
approving reference to Mr. Hartsfeld and his process, which statement never 
appeared in this journal. We had called to the 
advertisements in German as well as American papers of this same concern 
under the new name of “ The Newport Aluminum & Cast Steel Company, of 
Neé wport, Ky.” 


have recently our attention 


This concern claims to make cheap aluminum by some patent 
process, We desire to warn the public against these concerns 


they are disrep 
utable and dishonest. 


To our knowledge they have purchased aluminum and 
aluminum alloys from manufacturers, and so far as we can learn, and we have 
sought even from their officers, they have no process or furnace which has any 
value, and, moreover, this concern, or these concerns, do not pay their debts. 
If all the 
prises to much 


make note of this, success of such enter 


the 


newspapers would 


lmpose upon public would be lessened. —|[Engineet 


ing and Mining Journal, New York. 
the above firm does not pay its debts. 


We can substantiate the statement that 
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Rope Drives for Power Transmission. 

POW ER-—-STEAM 
It is a notable fact that in many of the large modern plants, where every 
effort is being made to comply with the best practice and to obtain the greatest 
available efficiency, rope drives have been 
the 
of the use of rope is a temporary craze, or 


adopted for the transmission of 
Whether this 
whether it presents advantages 
which will gain for it a permanent and extensive adoption, is still an open 
question, and one of considerable interest to power users. 


large powers directly from prime mover. revival 


A diversity of 
opinion exists as to the permanency of the movement among those who may 
be considered as authorities upon the subject, or who are in one way or another 
directly interested in it. 

Making due allowance for self-interested motives which color some of the 
opinions, and considering in connection the results that are actually being 
accomplished, it would seem that there is a field to which rope drives are 
better adapted as a means of transmitting power than belting, but that the 
extent of this field is yet to be determined by experiments and observation of 
There 
appear to be contrasting opinions which might be settled by the proper pre- 
sentation of what has already been accomplished, and we shall gladly receive 


the efficiency and cost of maintenance of such drives now in operation, 


any information from those who have had sufficient experience with this 
method of transmission te warrant a statement of fact or opinion based upon 
contact with the subject. 

The Oscillation of High Structures. 


The oscillation of high structures in storm winds is a much observed 
fact, and has probably been the cause of many failures in high chimneys by 
collapse or permanent set out of plumb by excessive pressure from the rock- 
ing motion set up in gales of wind. Tall church steeples built of stone are 
known to have a nerve disturbing motion with persons who have a curiosity 
to venture high up in them during high winds. Chimneys partake of this mo- 
tion in a degree proportionate to the stability of their design, and in the pro- 
portion of diameter to height. 

Observations of the movement of a chimney near Marseilles, France, 115 
feet in height and only four feet outside diameter at the top, showed a maxi- 
mum oscillation of 20 inches during a severe gale. Another chimney near 
Vienna, Austria, 164 ft. high, of good proportions, having a 6" ft. flue, was 
found to oscillate 6'4 inches during the severest storms. 

The Eiffel tower will no doubt be affected to a marked degree by high 
winds. Although its form of structure is of the least area to the force of the 
wind, its form and elastic material favor large oscillation in storm winds, 


[Scientific American. 


Wire Nails for the Levant 
Constantinople is a market of considerable importance to the manufactur- 
ers of wire nails, as the consumption, which is steadily growing, already 
Previous to the year 1875 this market was sup- 
plied from France alone, but since that date a strong competition has grown up. 


exceeds 2,000 tons annually. 


Now the trade is almost wholly in the hands of the Belgians and the Germans. 


The latter have been specially successful in from their 


French rivals, meeting every reduction in price on the part of their opponents 


winning the trade 


by fresh concessions. At the present time the Germans are delivering nails at 


Constantinople at 25s. 4d. per barrel of 88 pounds, a price at which French 


competition becomes impossible. With a view to recover some of this lost 
trade, an agitation has been set on foot in France to obtain a remission of 
the statistical export tax of loc. per barrel, which amounts to 2s. a ton. The 


increasing cost of manufacture in Germany makes the conditions more favor- 


able to the French trade. American nails can probably compete with these. 


The lron-Working Machinery Trade 
Iron-working machinery manufacturers generally report an encouraging 


condition of business :n their line The large number of new establishments 


going up everywhere and the thorough re-equipment of old establishments 


with new and improved machinery, account for the favorable situation among 


machinery makers. Iron-working machinery is undergoing great improve- 


ment continually, and a machine that pushes to the front and stays there in 


these days must be a meritorious machine Collections are reported good at 


the present time,-and the machinery line appears to be more advantageously 


situated than the iron and coal-producing lines Iron Industry Gazette 


Mineral Production of 888 


Provisional returns of the mineral production of France in 


F rance in 


ISSS fix the 


output of coal, including anthracite and lignite, at 22,954,940 metric tons, an 


increase of 1,664,351 tons on 1587 The production of pig iron rose from 
1,306,030 tons, to 1,655,976 tons; of wrought iron from 771,610 tons to 533,539 
tons, including 598 tons of iron rails in i887, and 538 tons in 1888. Steel 
increased from 493,294 tons to 525,646 tons. There was a decrease of 27,311 


tons in steel rails compared with 1887, but an increase of 46,568 tons in mer- 


chant steel, and of 13,095 tons in plates. 


Wr congratulate the Marquette (Mich 
new dress of type the representative of 


Superior iron mining industry and fully deserves its success 


Vining 


prones I 


Journal wpon its handsome 


The Journal is the Take 


ENGINEERS should write to Howard Challen, New 


the 


10 spruce street, 


York, 
pro- 


sending 75 cents, for his Engineers’ Log Book —an invaluable aid for 


gressive steam-user., 


















































































NEW BUILDERS’ SPECIALTIES. 


The Eastlake Metal Roof. 

The many advantages of metal roofing are not as generally recognized as 
one would suppose, when considering the increased attention lately given by 
the public to architectural subjects. Though large corporations and manu- 
facturing companies have long since adopted iron as a roofing material, com- 
paratively few private buildings are protected by metallic roofs. Such a con- 
dition of things is not easily accounted for, except on the ground that people 
do not realize the advantages and cheapness of a good metal roof. 

Many stvles of iron and steel roofing are now manufactured suitable for 
the varied circumstances of building, but none seem to combine the four ele- 
































ments of simplicity, durability, artistic appearance and cheapness, so success- 
fully as the patent Eastlake shingles, manufactured by the Detroit Metallic 
Shingle Co., of Detroit, Mich. Soft steel, tin plate or galvanized iron is used 
in their manufacture, and the finished roof has the same appearance as if 
made of slate, but weighs only one-sixth as much, and costs less than good wood 
shingles. Owing to the size of the sheets the roof can be rapidly constructed, 
and the peculiar method of fastening 
the lower edge of each shingle renders 
the roof very strong and secure. The 
inter-locking joints are all open at the 
bottom, so that there is no trap to hold 
water, and the nailing is all placed in 
the upper edge of each sheet where it is 
securely covered by the next course. 
The accompanying cuts exhibit a com- 
plete roof and show the method of ap- 
plying the shingles tothe sheeting. No. 
1 is made from a photograph of a build- 
ing covered with the Eastlake metallic 
shingles. Fig. 2 clearly shows the 





method of nailing along the upper edge 
of the sheet, and securing the lower edge by bending the steel cleats 
up over it. 
the lower course by rivets, and serve as guides in laying the shingles, as they 


These cleats are firmly secured to the upper edge of 
enable the roofer to keep the course straight without a chalk line. Fig. 3 
represents the side lock of the Eastlake shingles. It fully allows for contrac- 
tion and expansion of the metal, and is provided with a concealed gutter 
which makes leakage at the joints an absolute impossibility. Metal shingles 
are highly recommended by insurance companies, and scientists agree that a 
building covered with metal is well protected against lightning. Metal 
shingles will not warp nor split; are fire-proof, and much cleaner than wood, 
which wears into lint and collects soot and dirt for the rains to wash into cis- 
terns. As a good metal roof can now be had as cheaply as a good wood roof 
it is probable that a few years hence the iron roof will be in very general use. 


Sheet Metal Lath. 

On a visit to Detroit we were shown by the Messrs. Hodges Brothers 
their metal lath with various illustrations of its adaptation as a building 
material. Not only is this metal lath to supersede the old system of wood 
lathing in the inside of buildings, but it seems called upon, when used in con- 
nection with sand and Portland cement, to take the place of wood, brick or 
stone for outside of structures. We were shown a section of a cornice of 
artistic design in which the metal lath conforms perfectly to all irregularities, 
the whole being as solid and enduring as though carved from stone, while the 
cost of such fire-proof cornice is less than that of galvanized iron, and only a 
trifle above the ordinary wood cornice. 

Among the distinctive merits of this lath may be mentioned its fire-proof 
qualities, its flexibility in its application to irregular surfaces, and stiffness 
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when applied to joist or studding, its durability and comparative cheapness. It 
is laid with the greatest ease, and can be made to gracefully curve and follow all 
irregularities. The clinch is perfect, the cement meeting on both sides between 
the interstices so as to form a solid mass. 

By the exclusive use of this lath on the outside and the application of a 
coat of sand and Portland cement mixed, a building will be made thoroughly 
fire-proof, will be inaccessible to dampness, will protect against cold or heat 
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and be of a durability nearly equal to stone itself. The cost of such a structure 
is only a little in excess of that of wood. 

It isthe unanimous opinion of all experts who have examined the sheet 
tnetal lath with cement covering that for building purposes, more especially 
residences, this method possesses advantages which cannot be over-estimated, 
and the impression prevails that it will ultimately be universally adopted. 


Corrugated Iron for Roofing, Etc. 

No iron roofing concern in the country stands higher than the Garry Iron 
Roofing Co., of Cleveland. By progressive management and honorable dealing 
it has built up a large business, which is showing a steady and continued increase. 
Fig. 1 herewith shows the corrugated iron roofing as applied to wood or iron 
frame buildings. Fig. 2 shows the medium corrugated siding, and Fig. 3 
represents the corrugated iron siding designed more particularly for elevators. 
In the latter case, the corrugations are made crosswise of the sheet, so that, 
when applied, they will run up and down the building, giving more elasticity 





FIG. 3. 
to the iron, and preventing its buckling when the building settles. The roof- 


ing and siding of this company are made of the best refined box annealed iron 
or steel. By their patent the manufacturers avoid nailing or screwing the 
joints, which heretofore was a serious objection to iron roofs. The anchors 


or cleats, being of the same material as the roof, by the patent process of 


attaching the same, though perfectly secure, do not interfere with expansion 
or contraction. All the cross joints are locked or groved, which allows expan- 
sion and contraction in an equal ratio, while perfectly water tight. 





CANADA’s Only steel plant is at New Glasgow. 
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IMPROVED ROPE POWER TRAVELING CRANE. 


The cut herewith represents an improved rope drive power traveling crane 
of 12 tons capacity, 52” 8%” span, recently built by the Walker Manufacturing 
Co., of Cleveland, O., for Ranken & Fritsch Foundry & Machine Co., of St. 
Louis, Mo. The main cross girders forming bridge are made of steel plates, 
re-inforced by steel angle and tee irons, all thoroughly riveted and secured 
together. The main truck wheels supporting the bridge are of cast iron with 
chilled rims, and are secured to steel axles supported in bronze bearings. The 
longitudinal traverse of this crane is effected by means of a cross shaft con- 
nected by spur gearing with the axles of a pair of the truck wheels, in connec- 
tion with the driving mechanism located at one end of the bridge. 

The trolly carrying the hoisting mechanism is supported on low steel rails 
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secured to top of main girders, and consists of heavy cast iron sides mounted 
on cast iron wheels having chilled rims, which are secured to steel axles 
operating in bronze bearings. The cross traverse is effected through a cross 
shaft supported in improved tumbler bearings, which are secured to main 
cross girder, the shaft having feather seats throughout its length, and on 
which a steel worm is carried which engages with a worm wheel having a 
phosphor bronze rim, this wheel being secured to a shaft on the trolly having 
connection through spur gearing with the axle of one pair of the truck wheels 


ot 


the trolly. The hoisting mechanism consists of a heavy cast iron barrel 
with right and left hand spiral groove for the chain, which admits of the block 
ascending and descending perpendicularly, thus maintaining an equally dis- 
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tributed load on each of the two main cross girders. The barrel is secured to 
a steel spindle supported in bronze bearings, and is operated by spur gearing 
in connection with worm gearing similar to that already described, and 
arranged so that one movement disconnects one set of gears while connecting 
the other. The barrel is also fitted with a ratchet and pawl as an additional 
safe-guard. The driving mechanism is located at one end of the bridge. On 
the ends of three upper or driving shafts of same, rope pulleys are secured 
which are driven by anendless rope; from these shafts open and cross belts 
convey power for manipulation of crane. The crane has a platform with hand rail- 
ing along one side of the main girders, and also has a cage on the same side at 
one end of the bridge in which the operator sits and commands a view of the 
entire shop and crane. The seat in this cage is a tool box in which all neces- 
sary tools may be kept. The three operating levers, giving six motions to the 
crane, three of which may be in operation at the same time, are conveniently 
located for operator. 

The Walker Manufacturing Co. also supplied the St. Louis Cable & Western 
Railway Co., of St. Louis, Mo., with a crane of 12 ton capacity, 42 ft. 6 in. span, 
of the same type as the one just described, with the exception of omission of 
the rope driving mechanism; same being operated by hand by means of 
cranks; which is shownin smaller illustration. This crane was located so as 
to be accessible to all parts of the massive machinery in the power house which 
was also finished by the same parties. The Walker Manufacturing Co. is 
prepared to supply cranes of this type, of any capacity and span; and are also 
manufacturers of various kinds of cranes for operation either by power or 
hand; and such as are contemplating work of this character will do well to 
confer with them relative to same. 


FENCING IN NATURAL GAS. 


PROGRESSIVE AGE 

The Indiana Legislature recently passed a law providing for the regulation 
and use of natural gas, and among its provisions was one prohibiting the pip- 
ing of gas to points outside of the State. The bill was vetoed by the governor 
on account of the latter clause. In returning the bill to the legislature he 
said: ‘ This act attempts to prevent the laying of pipes for the purpose of 
conveying natural gas outside of the limits of the State, attempting to punish 
persons who may do so by a fine of not less than $100 nor more than $1,000. I 
know of no principle of government or law, modern or ancient, that would 
punish a man for using his own property, if such use may not be injurions to 
the public or to his neighbors. In my view, a man would have the same right 
to convey the natural gas from his premises as he would have to carry or ship 
his corn or wheat to any other State.” 

In the face of this sensible and clear-headed condemnation of the measure, 
so sententitiously expressed by the governor, the legislature at once passed the 
bill over the veto and it is to be a law henceforth, that is, until wiped out. The 
extraordinary thing is that the bill should have ever obtained more than a first 
reading, and much more so that it should finally secure passage over a veto, 
with objections so clearly defined. As our contemporary, the /ydustrial World, 
fittingly says, “It should be known to every school-boy that chiefly because the 
old Articles of Confederation permitted the erection of just such barriers to 
commerce between the original thirteen States as this Indiana statute, the sys- 
tein of government contained in those Articles was a miserable failure, and 
was succeeded by the present Federal Government, which guarantees equality 
of commercial rights to all citizens, without regard to State lines. If inhabi- 
tants of Indiana may be prohibited from exporting natural gas to other States 
so they may be prohibited from exporting coal, or petroleum, or bricks, or 
wood, or any product of the farm, and thus they may be. walled in from the 
remainder of the United States by laws of non-intercourse as effectually as 
they would if their State were a foreign sovereignty instead of an integral por- 
tion of the American Union, At great expense a pipe line has been constructed 
for the transportation of petroleum from Lima, O., to the city of Chicago. The 
enterprise is doubtless profitable alike to citizens of Ohio and Illinois. The 
natural gas of Ohio will probably in due time find a market on the shores of 
Lake Michigan in like manner. The Legislature of Ohio could not interdict 
the exportation in either case if it would, and probably would not if it could. 
In the attempt to pursue an opposite policy, the Legislature of Indiana has put 
upon its citizens the trouble and expense of seeking in the courts recognition 
of their inter-State rights which have been exercised by citizens of other 
States under national authority, for a period of nearly a hundred years.” 

What was the prime reason that led to this effort to keep the gas from 
being piped out of the State we are not advised, but it seems reasonable to infe 
that itis due to the apprehension that the supply is not over-abundant, and tha 
the only way to prolong the possibility of it for themselves is to fence it in. 


FoR whatever news it obtains regarding the coke regions of Pennsylva 
the IRON TRADE REVIEW is wholly dependent upon the extremely full an 
reliable reports of the Connellsville Courier, and whether specific credit is 
given in all cases or not, it should be understood that the Courier is the source 
of information, unless otherwise definitely stated. We make this acknowledg- 
ment ir, advance because the Courter is doing a special work in a very com- 
plete and satisfactory manner, and should have due credit therefor, 


EXPERIMENTS are being made in England with a new “safety” gun 
which is said to be capable of discharging sixty shells a minute silently and 
invisibly. The gun is discharged by steam or vapor at a pressure of 200 
pounds to the square inch. 





Conductor—How old is your boy, madam? Mrs. Cohnstein—He vos eighd 
lasd Chune. Conductor (suspicious about the half fare)—He looks a great deal 
older than that. Mrs. Cohnstein—Ach! Der poor liddle feller hes het lots ohf 
drouble.—[Time. 
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AMONG THE IRON MINES. 


Gogebic Range: 

At the First National test-pits are being sunk. A half-dozen men have been 
employed there the past winter, and although nothing has been struck the indi- 
cations would point to a good deposit of ore at a lower depth. This property 
is now under ,the management of the Metropolitan Land & Iron Company, 
who propose to make thorough work of exploring it.—[Iron Spirit. 

A crosscut from the bottom or the foot-wall shaft at the Ironton has pene- 
trated a body of good ore. 

No. 4 shaft at the Ruby is down 350 feet in ore-bearing rock. 


Vermilion Range: 

The work of test-pitting in what is known as the marshy land near the 
McComber has been abandoned for the present and the diamond drill is again 
at work on the principal vein. Dave Martin informs us that several tons of 
ore is in pile, having been thrown out while following on an outcropping. 
{Iron Journal. 

The promised early opening of navigation this year, will have its effect 
upon the season's output. The Minnesota will undoubtedly ship during the 
year, 600,000 tons of ore. The Chandler expects to ship 300,000, and there is 
no known reason why it should not. The Pioneer will unquestionably ship 
50,000 to 60,000 tons more. Other properties on the range will send to furnaces 
enough to make the grand total 1,000,000 tons. 

The Minnesota mine will ship their ore under the following grade names, 
this year, 1889: “Vermilion,” ‘‘ Minnesota,” “Red Lake,” ‘ Soudan,” ‘“ Nipi- 
gon,” and * Braddock.” 

A new town has been platted on White Iron Lake, Minn., to be known as 
“White Iron.” It is controlled by a Duluth company with $1,000,000 capital 
stock. The falls of the Iron River will afford, it is estimated, 30,000 horse- 


power. 


Menominee Range:— 

The Iron River mine commenced sending ore to Escanaba last week, fully 
six weeks earlier than the company ever before commenced shipping. Should 
there be a good demand for ore this season, the Iron River will send forward 
in the neighborhood of 150,000 tons, as the mine is in first-class condition to 
produce this large amount of ore, and Supt. Porter is equal to the undertaking. 

[Mining News. 

The McCusker exploration, in section 23, 43-32, Crystal Falls, looks exceed- 
ingly encouraging. The vein is constantly widening as the crosscutting pro- 
gresses, and the quality of the ore is first-class. It now looks as though Mr. 
McCusker and his associates are about to develop one of the best mines in the 
district. 

The Hollister, in section 13, 43-32, Crystal Falls district, has been unwatered, 
and hoisting is now rapidly progressing. A spur track, which has already been 
surveyed, will shortly be built from the Smith mine, and, it is expected, con- 
Siderable ore will be shipped the coming Summer. 

The open pit at the Smith is being stoped at a depth of thirty feet, and the 
stockpile, consisting principally of ore taken from the pit, is reaching large 
proportions. The mine will be ready for forwarding ore upon the opening of 
the regular shipping season. 

There are several mining properties hereabouts that will undoubtedly be 
heard from before the season ends. They may not in each case develope a 
mine, but still there is a growing likelihood that something will be done with 
them. There is what is known as the Raher & James exploration, on section 
28, 43-32, this side of the Paint river. It has been proven beyond a doubt that 
a workable body of ore is there, but it requires more exploratory work before 
it can be brought to notice. There is ore, said to be a Bessemer, at the Blaney 
property, but the quantity is not sufficient to warrant an outlay for machinery, 
etc. Some exploratory work would probably show up amine. The Lee Peck 
mine also has a good showing of ore, but not enough. But the prospects of a 
large body are good, and a little time and money would very likely develop 
something worth having; it is located in a country where iron is very plenti- 
ful. The outlook at the Volunteer is certainly not the worst, and there is such 
a thing as operations being resumed there, but not by the parties who last had 
the option. There are numerous half-done explorations in this district that 
may be picked up before the season is over, and the prediction is made that if 
such comes to pass the Crystal Falls district will boast of more mines than it 
now does.—[{Diamond Drill, Crystal Falls, Mich. 

Marquette Range:— 

The Lake Superior Iron Co. has ceased exploring on its property near the 
Braastad mines, and will test the ground, in the near future, with a diamond 
drill. Indications all point to the fact that a valuable deposit of ore will be 
revealed. The shaft that has been sunk found considerable ore, and gave the 
management an idea of how to conduct future explorations.—[Mining News. 

/ron Ore says assays made of ‘“ section 19” stockpile, the property of the 
Lake Superior Iron Co., located within the corporate limits of Ishpeming, 
gave .oo8 in phosphorus. That’s about as fine a Bessemer as the wonderfu 
Lake Superior country produces. An assay recently made from the lowest 
level in this new mine gave 68.74 per cent. in metallic iron, and .o1g in phos- 
phorus. 

Judging from the very large number of men now at work on surface about 
the lake shaft of the Cleveland mine, there will be a large amount of ore 
mined there some time, and it is only reasonable to expect that the time is 
not very distant. The shaft-houses and other surface buildings are being very 
substantially constructed, and contain all of the labor-saving inventions now 
in use on the range, and some that are quite new to mining men, but which 
will prove valuable. There is a large deposit of ore under Lake Angeline, 
which is owned by the Cleveland, Lake Angeline and Lake Superior mines. 
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The lake shaft of the Cleveland is already under the lake, and the Lake 
Angeline company has been mining ore from under the water for some time. 
One of the drifts of the Lake Superior hematite mine, at a depth of 440 feet, is 
now under the edge of the lake.—[Miniug Journal, Marquette, Mich. 





The Four Heaviest Shippers in 1889 :— 

The four heaviest shipping mines of the Lake Superior district for 1889 
will be the Minnesota on the Vermilion, the Norrie on the Gogebic, the Lake 
Superior on the Marquette, and the Chapin on the Menominee in the order 
named. These mines will send out fully 1,500,000 tons, divided as follows: 
Minnesota, 550,000, Norrie, 450,000, Lake Superior, 400,000, Chapin, 400,000. The 
next four mines have a Vermilion leader in the Chandler, with its 300,000 tons, 
then follows the Lake Angeline on the Marquette, Colby on the Gogebic, Nor- 
way on the Menominee, and possibly a few others on all ranges will crowd 
300,000 tons each. It is a fact worthy of praise that the new Vermilion should 
have its two shipping mines in the foremost ranks of producers. It required 
nearly twenty years of development to get a Marquette property to ship 300,- 
ooo tons; nearly ten years on the Menominee, and the Norrie on the Gogebic 
is the only Lake Superior mine that ever exceeded 400,000 tons in one season 
outside the Minnesota. [Duluth Herald. 


Will the Ore Output Exceed That of 1888 ?: 

The ore-shipping season is going to open earlier this year than last, and 
with a much better feeling in the iron trade generally—conditions that favor 
the presumption that the output of the Lake Superior mines for 1889 will 
exceed even the enormous product of 1888. A question that arises is, can the 
market absorb a larger quantity of ore than was placed upon it last year? The 
Mining Journal believes that it can and will. Our ores are gradually pushing 
their way Eastward, and the fact that large Eastern consumers are interesting 
themselves in providing cheap transportation for lake ores by rail from 
lower lake ports to their furnaces is full of promise for the mines of this 
region. The competition in the iron trade has grown to be so sharp that the 
furnace men can no longer use inferior ores to advantage, owing to the greater 
cost of reducing, aud they are year by year consuming more and more of the 
rich ores from the mines on Lake Superior. It is only by doing this that they 
can hold their own against the cheap iron of the South. This, with the grow- 
ing volume of iron production in the West, where the ore consumed all comes 
from our mines, gives a constantly expanding market for the product of the 
lake mines, and for years to come there need be no fear of a glut of the ore 
market, provided the mine owners produce with a judicious regard for the 
normal requirements of consumers.— [Marquette Mining Journal. 

Lake Superior and Cuban Ores: 

Our imports of iron ore during the first month of the current vear were 
greater by 21,227 tons than for the same month in 1888, although there has 
been no change in the tariff and hardly any in the prices of ore. While the 
tariff remains at 75 cents a ton there will enough ore come in to displace a 
considerable amount of the domestic product, as the furnace men whose plants 
are near the Atlantic coast can better afford to pay the duty on the foreign 
article, than the freight charges on domestic ores that have to be brought any 
great distance. But the importations are not of sufficient volume, as yet, to 
cause the owners of Lake Superior mines much uneasiness, though it may not 
be so when the product of the Cuban mines that Americans are about to 
develop begin to reach the American market. It might be well for the gentle- 
men who are putting so much money into Cuban iron mines, to remember that 
the tariff on ore can be raised if it should appear that the step is necessary to 
protect American miners. If that should happen their investment might not 
turn out so well as they now seem confident it will, for with the American 
market practically closed to Cuban ores, stock in Cuban mines wouid not 
return large dividends to the holders.— [Marquette Mining Journal. 


The Proposed Tinplate Syndicate. 

The tinplate makers in the South Wales district have received a circular, 
in which it is stated that a desire having been conveyed to the promoters from 
South Wales that a combination of tinplate properties should be formed, and 
asking them to consider the matter, they had made inquiries and found that 
the principal manufacturers were prepared to consider and entertain a feasible 
proposal for the amalgamation of the various interests, and thus ensure a per- 
manent control of prices. Before, however, proceeding to consider details, the 
promoters thought it desirable that a meeting of the tinplate manufacturers 
should be called at Swansea with the object of securing the adhesion of all 
those interested in the proposed scheme. Details would then be given, which, 
the promoters say, would be found different from any proposals heretofore 
made with a similar object in the tinplate trade. It was intended to purchase 
all, or a preponderating part of, the tinplate by means of a limited company 
controlled by an influential directorate, to be composed, for the most part, of 
members of existing tinplate manufacturing firms, retaining the present staff 
of practical managers and workmen. The promoters propose that the meet- 
ing of the makers should be held in a week or two at a place to be decided 
on, and, in order that there might be present only those who were really inter- 
ested in the matter, they had arranged to give admission by tickets which they 
had sent out, each receiver being requested to note that the ticket was for 
himself only.—-[Iron & Coal Trades Review, London. 

A MAN fails in business for $20,000, - His creditors levy upon his assets and 
obtain $7,000 in settlement of their claims. How much does his wife make by 


the transaction? Answer, $13,000.—| Life. 





Ir a bank cashier leave Chicago at 3 o'clock P. M., and another leave New 
York at 5 o’clock P. M. on the same day, how soon ‘will they dine together in 
Montreal ?—{Life. 
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MORE PROTECTION WANTED IN CANADA. 


The following circular has been distributed among the trade in Montreal. 
It may be interesting here: 

To stimulate and encourage the manufacture of pig iron in Canada, a 
bounty exists of $1.50 per ton, which on the rst of July next is to be reduced 
to $1.00 per ton, and expires on July Ist, 1892. .Of all branches of manufact- 
ure, pig-iron making is that which requires the heaviest investment of capital 
in proportion to the value of the product, and the greatest hazard to the 
investor, as, if unsuccessful, his money is absolutely lost, the plant being use- 
less for any other purpose. The object ofa bounty is to neutralize these deter- 
ring influences which exist strongly in a new country, and to encourage 
capitalists to risk their money. It should therefore be 
and extend over a sufficient period to accomplish the result aimed 


adequate in amount, 
Now, 
at the present moment our pig iron duty and bounty combined amount to 
And after July ist (if no change is in the meantime made), will 
amount for three 5 While in the United States the 
Under these circumstances it is evident that if a capital- 
ist desires to invest money in making pig iron, he has a greater inducement to 
do so in the United States than here, 


$5.50 per ton. 
ears more, to $5.00 per ton. 
duty is $6.00 per ton. 
as he has a greater protection there, 
besides all the vast collateral advantages ofa larger market and of the industry 
being already established. 


It is, therefore, very respectfully 


bounty be increased to $3.00 per ton, which would make 


urged that the 
our combined duty 
United States; and that it 
should be absolutely fixed for a longer term of years, say ten, so as to afford 


and bounty $7.00 as compared with $6.00 in the 


capitalists the necessary inducement to venture their money in the undertak- 
ing. The importance of the industry, the large investment of capital in the 
country which would result from it, and the fact that it employs a larger pop- 
ulation than any other (ore, fuel and other articles used being home product), 
are such well established facts that it is unnecessary to occupy time by 
No serious practical opposition would be made to 
such a measure, as no consumer of pig iron would be hurt by it. On the 


contrary, all such would necessarily benefit by the stimulus given to the pro- 


adverting to these points. 


duction of the article, and the opposition, if any, would therefore be purely 
theoretical. 


THE proprietor of a sausage factory announces that “ parties sending their 
own flesh to be chopped will find their orders attended to with punctuality and 
[New York News. 


GEORGE WASHINGTON’S INAUGURATION. 


dispatch.” 


Excursions to New York via the ea Short Lines for the Centen- 
nial Celebration. 

York City at very low round trip rates will be 
sold from all principal stations on the Pennsylvania Lines west of Pittsburgh, 


Excursion tickets to New 


for the Centennial celebration of the inauguration of George Washington, to 
be held April 29th and 30th, 1889. 
known and enterprising citizens of New York, 


This celebration is in the hands of well 
who promise that it shall be a 
most picturesque and magnificent carnival. For complete information regard- 
ing rates of fare and train accommodations for individuals or organized bodies 


apply to the nearest passenger or ticket agent of the Pennsylvania Lines. 





LIST OF PATENTS. 


Relating to lron, Steel, Metal, Machinery, Hardware and Mining Interests. 
Reported expressly for this paper by H. T. Fisher, (late Ex. U. S. Patent 
Office), Patent Attorney, 34 Blackstone Building, Cleveland, O. 


PATENTS BEARING DATE APRIL, 2, 1599. 
Aluminium by electrolysis, reducing, C. M. Hall, Oberlin, O 
Aluminium, manufacturing, L.Grabau, Ludwigm, Hanover, Germany 
Asphalt coated sheet metal pipe, J. P. Culver, Los Angeles, Cal 
Forging machine, H. Hammond, New Haven, Conn 

Iron ore, dephosphorizing, T. F. Witherbee, Port Henry, N.Y 
Lathing, metallic, I. Kinney, Windsor, Ontario, Canada 

Ore-crusher, J. Rodermond, New York, N. ¥ 

Ore-separator, J. Coombes, Portland, Me 

Pipe-welding machine, R. Cartwright, Syracuse, N.Y 

Railway-tie and fastening, metallic, H. L. DeZeng, Geneva, N.Y 
Rolling metals, rolls for, J. Guest, Pittsburgh, Pa 
Rolling-mill, J. S. Seaman, Pittsburgh, Pa 
Soldering pipe-joints, submarine apparatus for, I 
Welding-roll, R. Cartwright, Syracuse, N. \ 
Annin, Brooklyn, N. ¥ 


EXPIRING PATENTS. 


Rann, Chicago, I 


Wheel-barrow, metallic, J 





Re 


lating to the Mechanic Arts. Which Become Public Property April 
Furnished by F. B. Brock, Patent Attorney, 639 F St., 
Water wheel, J. A. Fairbanks. 

Wrench, R. S. Sanborn. 

Pneumatic spring, M. F. Maury 

Mode of cutting stone, A. S. Gear 

Composition for pavements, G. H. Moore 

Machine for trz paseart ees motion, C. P. Grout 

Manufacture of fuel, E Breinig 

Oscillating engine, 3 w Van Sant 

Boring machine, J. L. Metcalfe 

Horizontal flue boiler, B. G. Wood 


6, i889 


Washington, D. C.: 


Fulton Steam Boiler Works, 


JOHN T. CAULFIELD, Proprietor, 


MANUFACTUREK OF 


STEAM BOILERS 


Also Smoke Stacks, Tanks, Heaters, Ete 


Works just North of Union. Passenger Depot, 


a@ Write for Estimates.@a 


Pans, Breachings, 


RICHMOND, IND. 


Thompson Manufacturing Co., 
CLEVELAND, OHIO. 


| 


a — a Drees ABE, 





We want to mail you our 


Kliustrated Catalonzue 


54 pages, the finest ever issued by a roofing company. 
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GARRY IRON ROOFING COMPANY, 
The Largest Manufacturers of Iron Roofing in the World, 
MANUFACTURERS OF ALL KINDS OF 
fron Roofing, Crimped and Corrugated Siding, tron Tile 
or Shingle, Fire-Proof Doors and Shutters, 
tron Ore Paint and Cement. 

Iron Frames for Roofs and Buildings. 


No. 152 MERWIN ST., CLEVELAND, OHIO. 
&@ Send for circulers and price -'s. ‘fo. A 


G€3dwis 








SYKES IRON ROOFING CoO., NILES, O. 


















SYKES’ All my Iron is 
Re-Rolled and 

IMPROVED Kox Annealed, 
ee ety the well Painted on 


both sides with 
Best of Paint 
and Pure Lin- 
seed Oil, 


orld, 
Suitable for all 
classes of 
Buildings. 
Easy Put On. 


ZS Send for Circular and Price List, and mention this Paper. 


SHARON BOILER WORKS, 


LIMITED. 


Sharon FPa. 
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CLEVELAND FOUNDRY. 
Ccastinss 


For Machinery and Rolling Mills. 


CAR WHEELS 


All sizes and kinds, with and without Axles 


Chilled Faced R. R. Frogs, 
ST. RAILROAD TURNOUTS 
Nos. 9, 11 and 13 


Winter Street BOWLER & CO. 








Combined Punch and Stock Shear. 


Seven sizes with 8”, 10” or 12” blades, and 6” to1s” Throat 


Punch Weigh 100 to 600 pounds For light or heavy 
work, Boiler and Stack Builders, Carriage and Copper 
Smiths, and Railing Makers, &¢ Can punch near the 


edge, Angle and Flange Iron, Pipe and Stacks, Etc 
ADAPTED for cutting Bar Iron especially Sheet Iron 


ofall kinds, for Trimming, Slitting, Et Also make the 
Punch and Shear separate 


TOOLS FOR WORKING SHEET METAL. 


Squaring Shears and Slip Roll or Plain Forming 


Bertch & Co., 


CAMBRIDGE CITY, IND. 


Write for circulars and mention this paper 


= BOLE 
[sae “ond: ‘a KS. 


sVPURESSV ENTERTRNG BOILER CoN OINGSTON, TAIN” ¥ 


Rolls, &c 












































IRON AND STEEL MARKETS. 


PIC IRON. 


CLEVELAND f. 0. b. cars, four months No 


1 Bessemer, $18 00(@18 50 No. 1 Foundry, 
$17 20(@17 7 No Foundry $16 2016 7 oO 
1 Gray Forge, red short, $15 20415 70; No. 2 
Gray Forge neutral $14 7O@15 20 No. 1 

2American 


American Scotch, $17 20@17 7 No 
Scotch, $16 20416 7 

Rogers, Brown & 
Ohio and South 
25(@15 75 ; Ohio and Southern 
Ohio and Southern 
Ohio Soft Stone Coal 


CINCINNATI = by 
Co Hor BLAST FOUNDRY 
ern Coke No. 1, $1 
Coke No. 2, $14 50f@15 o 
Coke No. 3, $13.75(@14 25 





No. 1, $15 75@1¢ Ohio Soft Stone Coal No. 2 
$14 754415 § Mahoning and Shenango Valley 
$16 Som@i7 a Hanging Rock Charcoal No. 1 
$21 Co 22 5 Hanging Rock Charcoal No. 2 
$19 oof 5 Tennessee and Alabamba Char 
coal No. 1, $18 oo@18 5 Tennessee and Ala 
bama Charcoal No. 2, $17 00of@18 50 FORGE 
Strong Neutral Coke, $13 25(@13 5 Mottled 
Cold Short Coke 


Neutral Coke, $12 75(@413 25 
$1 CAR WHEEL AND MALLEABLI 
Southern Car Wheel, $20 oof@25 « Hanging 
Rock Cold Blast, $22 00@425 o Lake Superior 
Malleable ‘ane Cat : m 


BIZ 5 


Wheel, £22 004 23 


CHICAGO reported by Rogers, Brown & Co 
COKE AND BITUMINOUS COAL FOUNDRY — Ohio 
Hanging Rock Softeners No.1, $18 o0f418 5 
Ohio Hanging Rock Softeners No. 2, $17 oof 
17 50; Ohio Hocking Valley Softeners No 


$18 00@18 50; Ohio Hocking Valley Softeners 
No. 2, $17 o0@17 50; Ohio Hocking Valley Sil 
very Pure No.1, $17 00(@00 Ohio Hocking 


Ohio 
Jackson 
Norton 


x 
Valley Silvery Pure No. 2, $16 oof@00 « 
Black Band, $19 oof@19 50 Ohio 

County Softeners No. 1, $18 0o0@15 § 

and Ashland Brands Ashland, Ky No. 1 
$17 00(@17 50 No. 2, $16 00M$1650; Southern 
Coke Foundry No. 1, $16 501700; Southern 
Coke Foundry No. 2, $15 75@16 25; Southern 
Coke Foundry No. 3, Southern 











Coke, Soft No. 1, $15 75@16 25; Southern Coke, 
Soft No. 2, $14 50(@15 00; Southern Coke, Grey 
Forge, $14 so@is oo; Local Furnaces at Chicago 


and Milwaukee No. 1 Foundry,$16 00@17 00; No. 
2 Foundry, $15 00(@16 00; No. 3 Foundry, $14 00 
@15 00. CHARCOAL FoUNDRY—Lake Superior 
No. 1 and 2, $20 ¢ Hanging Rock, $21 00 
Southern, $19 50 CAR WHEEL 
AND MALLEABLE—Standard Southern No, 3 to 
6, $20 sof@25 5 Lake Superior $20 SoM@21 
Hanging Rock col 1 Blast, $24 50(@27 00; Hang 
ing Rock Warm Blast, $22 oof 24 00 
LOUISVILLE reported by Geo. H. Hull & 
Co. : Southern Coke No. 1 Foundry new 
classification , $14 75(@15 25; Southern Coke 
No. 2 Foundry new classification , $14 25@ 
1475; Southern Coke og 3; Foundry new 
classification $13 75@14 25; Grey Forge, 
$13 25@1375; White ae Mottled, different 
grades, $12 75@1325; Silver Grey, different 
grades, $13 Southern Charcoal No. 1 
Foundry, $16 25@16 75; Southern Charcoal No. 
1 Mill, $14 75@15 2 Southern Car Wheel, 
Standard brands, $21 75@2275; Southern Car 
Wheel, other brands, $18 oo@19 50; Hanging 
Rock Coke No. 1 Foundry, $15 50(@16 00; Hang- 
ing Rock Charcoal No. 1 Foundry, $19 50a 
Hanging Rock Cold Blast, $20 75(@23 75; 
Hanging Rock Warm Blast, $00 00(@00 oo. 


St. Louis reported by Rogers, Meacham & 
Shields Hot BLAst COKE AND CHARCOAL— 
Southern Coke No. 1, $15 50@16 25; Southern 
Coke No. 2, $15 oof@15 50; Southern Coke No. 3, 
$14 50@I15 Southern Grey -Forge, $13 50/ 
1400; Southern Charcoal we I $18 OOf@15 5 
Southern Charcoal No a@1800; Missouri 
Charcoal No. 1, i teamarl Charcoal 


(423 50 20 50 


M1 5 





21 00; 


2, $17 


310 OO(@ 10 50 ; 


No. 2, $15 00/(@16 00 Ohio Softeners, $17 oof 
19 00 CAR WHEEL AND MALLEABLE IRONS 
Lake Superior, $20 00f@22 00; Southern, $19 oof 


CONNELLSVILLE COKE—East St. Louis, 


4 00 
$4.55: St. Louis, $47 

DETROIT nah by William F ‘Jarvis & 
Co Lake Superior Charcoal, all Numbers, 
$19 50@2000; Lake Superior Coke, all Ore 
$18 75@I19 25 Lake Superior Coke, Cinder 
Mixed, $17 75@18 25; Standard Ohio Black 
Band, $18 75@19 25; Southern No. 1, $17 oof 





17 50 Southern Gray Forge, $15 00f@15 50; 
Southern Silvery, $1 led Jackson County 
Ohio Silvery, $18 25(@18 75 Id Wheels, $15 50 
(®19 00 . 

PITTSBURGH reported by A. H. Childs 
No. 1 Foundry, $16 25@16 50; No. 2 Foundry 
$15 »5(@15 50; Gray Forge, $14 25(@14 5 White 





and Mottled, $13 75@14 00; Warm Blast Char 
pa $18 0021 00; 


2 Cold Biast Charcoal, $22 « 
Bessemer, $16 50@17 
MERCHANT IRON AND STEEL. 

Flat Bar. 


I 





(@25 00; 











4 to 4 by % to 1 inch. a I 70 
BEE So GF FE 0 © BCT inipeccscersevcederenvnas I 8o 
1% to6 by 1% to 2inch...... 2 10 
1% & 1% by % to inch cosa akaaens 8o 
1 &1% by % to X inch............ r Se 
54%, % and % by % to % inch 2 20 

Round and Saki, 
£40436 IMOD oc ccesccvexs Satan dastadedeccsat alas apkecenns toe 
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4% to 4% inch RST pase Rae iat eer 3 20 
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ly, ececces 250 
WE occcccccccccsccscccccncsvevccsseececesese 2 90 
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1% to 3 inch.. 2 80 

wyto1y% inch. 2 40 
5% to 3/ inch... 2 90 
ae 3 2 
UR ceendonececesececccenscoesoesessss  — sencsse 4 70 

Heavy Band. 

6 60:6 DY 36 GHG 5-16 ANC. oo ccccieccseccncscssconene I 95 
1 to1% by & and 5-16inch 2 05 

¥% to % by & and 5-16 inch.. scan as 

% to % by % and 5-16 imch...........cceeeeeeeeeeens 25 


Hoops. 
1% to 4, Nos. 13 to Is... 





1\% to 2, Nos. 16 to 18..... 

a TL A a ss counnutapeeneseedanaaanuedsness 
1% to 2, No. 20 

1% to 2, 

1&% to 2, 





15-16, 1 and 1%, Nos. 13 to 15 
15-16, 1 and 1%, Nos. 16 to 138.... ‘ 
15-16, 1 and 1%, NOS. 19 ANA 20........cceseeeeeeees 295 
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15-16, rand 1%, No. 21 , silanes bain 3 05 
15-16, rand 1! NO. S866. told 3 25 
%, Nos. 13 to 15 i 2 95 
Nos. 16 to 18 ° 2 05 
, Nos. 19 and 2 215 
No. 21 ae ee isles ' 3 25 
No. 22 antics : avavnene 3 35 
Se, NS Ce Dleiksesinsansvces ataucpsbiexeutensbeaneare 31 
13-16, Nos. 16 to r8.... , — eee 
Ce ee eee eer 3 
13-16, No. 2I.... 3 
13-16, No. 22 adit ‘ 3 5 
Y%, Nos. 12: to 15 wie ‘ . 2 
y Nos. 16 to 18 . 3 35 
y% Nos. 1g and 20...... ‘ ; , 3 45 
“ No 2 ce 
¥%, No.2 2 65 
Se ares A NSE: canccwnudddawinuranammurtpelpankeke 3 45 
11-16, Nos. 16 to 18 
11-16, Nos. 19 and 65 
11-16, No. 21 S 
11-16, No 3 
Nos. 13 to 15 3 
Nos 16to 18 
Nos. 19 and 
No 4 
No $ 
No i } 
Light Band 
to 6 by '¢ to in 5 
to 6 by Nos and 
to by 14 to in 5 
to by Nos and 45 
and 13-16 by to 65 
and 6 by Nos 75 
, and 6 by 4 to 5 
, and by Nos 2 OS 
and 9-16 by % to 3-1¢ 3 25 
and 9-16 by Nos. 11 I 3 30 
lo by to 3-16 in 3 5 
l, by Nos. 11 and 12 > 
Wagon Box Tron. 
inch, beveled edge, by Nos. 11 and 12 275 
: inch P : 13 and 14. 3 05 
%, inch . ‘ ‘ Il and 12......3 05 
, inch - 13and 14 3 25 
Sheet Iron. 
2. * Eee ‘ wa pentaeacel ake 
No. 15 to 17 Siu aamnateoes re 
No. 18 to 2 75 
No. 22 to 24 2 85 
Ns ie OP Wii ckanins sciinevs cilnctnpeedcxssnectenssadopenens 2 95 
No 3.05 
No. 28 3 25 
Iron Boiler Plates. 
Tank, 4 inch and heavier Cee es 
C No. I : asdustdandeteeekewer : 2 60 
CH No.1! ; eee 
CH Flange : a dniendedeuntnaswns Nie aan ne 
Extra Flange ; — reehbeasc as 
Solid Fire Box Oe  algecianancelaamaimental 4 85 


Steel Boiler Plates—1-4 in. and Heavier. 








Tank 255 
Shell Beauaugeed 2 95 
CREE ee sik v5.5 ob oan baieeaeannune aan 
Marine Flange : stcmciaes enesceascacu OPO 
Fire Box.. Soutes pucweincans eee 
Above includes pl: ite s go inches wide 
)to 96 in. wide. tc bextra 
g6 to 100 in. wide............ Ic , 
100 to 104 in. wide., , ; 1%4c 
ROG WEP EO BOR MRNIE 5. 5: sca cewsosgnccaienetaeesnosapst special 


American Cast Tool Steel, 


ROUND, SQUARE AND OCTAGON. cts. Ibs 


1 to 2in. inclusive......... sabunbaavearsecsussvasewcens@Gl 
9-16 to 4 in Seen ens Hem OO De soisw cous 
7-16 Oh NCE BIG OD Bi aes dv is seco ckva ednvmcrnncas 10! 
3¥8 to 4 in. Re TR Nc ieee REE A APRS RR Oe et II 

3 to 11-16 and 4% On Ae sa dieueds eee 

14 to 6in sansgiadnadneauninsunen 1114 
% to 9-32 and 6! oe 2 |. Beane 12 
3-6 im...... : sale cubinkase sosvhacadannons 14 

Flats. 
cts. Ihs 
2 to 9-16 wide by 2 to 54 thick snc sieelensll 
Bessemer and O. H. Steel. 

ct. Ih 

Machinery.....-........ ..base price, 023, 

MINE ct ictu sea deshasivacoaias see 025% 
Spring Sao . 03% 

Sleigh Shoe 02% 
Toe Calk ; 03 
Cutter Shoes, tapered and burr. . 03 

English Tool Steel. 

Jessop's PPrrrrerer errr . . te eeeeeee . 1oc 

Hobson's ** Best 16c 

Choice "’. Ladasabinkadanns ee 

Burden Boiler Rivets. 
l, 5g, 11-16and % inches diameter eer ee 
Bridge '%, 5s, 11-16 and % inch diam ; 4 00 


SCRAP IRON AND OLD METAL. 
Net Ton 





MoO; 1. TOMO SOTAD sss ccccctiecsecccaess tO 20 
WMO; TWTORSME SCTAD:<..ccsisscecssses 18 00 
No. 1 Machine cast scrap ; ees - 14 00 
Stove Plate free from burnt iron 10 50 
Grate Bars ee “ .. 9 OO 
Pipes and flues Clean basusdaeyesasascasence. Can ae 
TRIE SPOU 5c: cceesscs aria 12 50 
Hoop and band iron. Seauseusapanseeses 10 00 
Iron axles.......... Se onkese 4°00 
ACCS BIODE SOI os oniesesontecnncaahnnsnnons 10 00 
Axle turnings............... 5 00 


Wrought turning (free from cast)........... 1 
Wrought iron, oily drillings I 
Cast borings ay. Tcudauiubas ocendiesava 10 00 
Malleable iron............ aiises I 
Uncut wrought iron boilers.. siehiaccie I 
Steel boiler plates............... I 











Old iron T rails... .-2TOSS ‘tons 22 00 
Old steel rails shedeakanantas : I9 50 
RE cis ins ducce picopnonvaudunebaareaainacaseae 0 00 
Old copper.. Sukeasadeaaas B in” 10 
No. 1 H. red Brass. Sli oan deen iemaneialebage ; II 
PIORVY PELIOW DIAOG. 0. ccsccececcasscsessescecnn 9% 
Light yellow RMR ciicacasieas 6 
3 
3% 


PITTSBURGH & WHEELING COAL CO., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling 
R.R. Capacity, 3,000 tons daily. 
Office, 29 Mercantile Bank Building, 
CLEVELAND, OHIO. 
Lake Shipping Point, Lorain O, 
JAS. PATTERSON, Sales Agent. 
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CLEVELAND ROLLING 


MILL CO., 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, 


Bar and Spring Steel, 
Barrel Hoops, Wire of all Kinds, Iron and Steel Boiler Plates, 


Steel Street Rails, Steel Oil 
Galvanized and Black 


Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 





Soft Steel Plates and Sheets, 


CORRUGATED ROOFING! 


Galvanized Iron. 


Patented Leveled Sheet. 


THE STANDARD IRON COMPANY, 


BRIDGEPORT, 


OHLO. 





BUNDY RADIATORS 


POTREIP EE ce 
a rr er ree reer 





GRIFFING 


Steam and Hot Water. 


10,000 pleased parties using an aggregate 
of over 12,500,000 square feet of Bundy 


Radiators attest to their superiority 


IF YOU DOUBT THIS 


We will send the list and consider it a favor 
if you will write to the parties for 
their opinion 
catalogue with new designs of 
Radiators for Oriental, Moor- 


Send for 
Arabesque 
ish and other Queen Anne rooms 


IRON COMPANY, 


673 Communipaw Ave., Jersey City, N. J. 





* THE % 


Cincinnati Corrugating Co. 





The Kilby Manufacturing Co., 


CLEVE 


“L AND, >. 


‘The Prospect Machine & Engine Co., of Cleveland, 0., and 
Barney & Kilby, of Sandusky, 0. 


Recent extensive additions to our shops and Machinery makes our Plant 
one of the largest and best equipped in the country. 
We are now prepared and have facilities for doing F oundry and Machinist 


work of every description. 
for Engines, 


Shall be glad to furnish estimates on application 
Boilers and other heavy y Machinery. 





CONDIT, FULLER & C0., 


Pig and Bar Iron, 
CLEVELAND, OHIO. 


| 


| 
| 
| 


TUTTLE, OGLEBAY & CO., 


Commission Dealers in 


rronmn - Ores, 


FROM MARQUETTI 


INEE 


GOGEBIC AND MENOM 
DISTRICTS, 
CLEVELAND, OHIO. 





DALLIBA, CORRIGAN & CO., 


DEALERS IN 


Iron Ore & Pig Iron. 


101 St. Clair St., Rooms 20 to 22, 
CLEVELAND, O. 


| 
| 
} 
} 


Pickands, Mather & Co.. 
IRON ORE .- . 


AND-—- 
PIG IRON 
Corner Bank and Superior Streets, 


CLEVELAND, O. 





H. P. Hussey. 


HUSSEY & POMEROY, 
EXCLUSIVELY PIG IRON, 


Strong Foundry and American Scotch 
Irons, Gray Forge and Bessemer 
Irons for steel purposes. 





Room 57, Grand Arcade, Cleveland, O. 


Geo. H. Pomeroy. 





J. H. OUTHWAITE, W. G. POLLOCK. 


J. H. OUTHWAITE & CO., 


Exclusive attention given to 


LAKE SUPERIOR AND MENOMINEE RANGE 


tron Ore, 


CLEVELAND, OHIO. 
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MACHINERY SUPPLY MARKET. 


Anvils. 





WIE ocd in vienpitsiaxicsinbadee teen savcetexcdeds A Ib g@10 
WY PERPTIG ois ave sc vansacuscecsiesasestentes éeseasiess #8 bos 
Bellows. 

Blacksmiths’ 2 eae dis 40 





t Bulleck’s.... ‘dis 50&10 
EE 5... cnaexatedon aes sundoine<ta .dis 40@40&10 
SURGE. cicepasecssnasaoipeaninedehin sennvibed dis 4o&10@s50 
Belting. 
Boston Belting Co’ s st: andé ard..... .dis 70@70& 5 
.. dis 60 & 5 @oo& 10 
‘ . dis 55 
Hoyt’s Short Lz dis 45 
Cleveland Rubbe pon extrz 1 st ind: ard dis 60 & 10 
Shultz Raw Hide Leather Belting, single 
Lies dik Gis SOR EERERD SAESE ES ERE nae Svaeronuaesekaas dis 30 
Shultz Raw Hide Leather Belting, double, 





Sisal aiiiadin AMINES MMinkthe ng tivdatenisitckeuk.one dis 35 
Standard, oak tanned...........ccee.... dis 55(@60 
Alexander Brothers’ pure oak tanned. ...dis 45 

Blowers and Exhausters, 
B. F. Sturtevant’s.... dis 2 


Boston Blower Co..,......ccccses. ee 











| 


PRUNE ck cnncctsse-cetcckpencuvens dis 25 
eras, 
Sonat i Iho @10! 
Chalk. 
White te eee nei ce. See } BOSS 50 
White Crayon.. 12% dis 10 
Red dis 70 
Blue dis 85 
Chucks. 
c ushm in’s 4 Jaw Independent.................dis 40 
Combination............. snsivecacnes MRE Ai 
COBB PEG BORON ye ons conticscoseavencssted dis 30 
2Jaw Brass Workers..............dis 25 
PRR Ea ascii uteeins dpsatasaeovens : seasesacee ae 
Wescott’s Scroll Combination. dis 30 
' Independent............ dis 4 
RACERS SPM TIGII... «05 ccrecessscaess dis 30 | 
Horton’s Universal & Ind............... .dis 40 | 
National Combin NOON ces ncsycdnnccaadccnenicesseee ee 
Sweetland : edecessnsesss@ened BO 
Skinner oe dis 40 
Light Independent mas exanesniah .+-dis 50 
Almond Drill. seascape’ dis 25 
Morse bcos Nirah exami sia baeon ek dis 15 


Cut iene and Reamers. 


Cleveland ; seven nae 
Pratt& W hitney SC cahasanevawuinine 


SOR cop sic cotanes vacnac cask coon sicaasceae eee dis vis 

Brown & Sharpe, Milling Cutters..... dis 15 

_ Gear Cutters.. vostna tle 15 
Crowbars. 

eae Tis cries ine tei oon cae tna inc ie on atalne iby 

Iron, steel points. De rckchinssenecsiens seeseeeG} ID 344 


Drill and Drill Stocks. 


Twist drills........... dis 5s0o&1 
Morse Taper and Str: aight shank to 
eeirdedsh steams dis 50&1 

Morse T aper and Stré aight shank IL arger 

CURED FO oc ence cddacsaihes dnvses Rooee - dis 25 
Drill Sockets ess cu knuntssanpasunadunecunksn peace ate a0 
Standard..... . ; - dis 50&1 
SPI cxanaso.cnssces vacxtuceseniescesssaaaaee dis 50&10 


Emery. 


No. 4 to No. 54to Flour, C. F 
gr. F. F 


46 gr. 150. g *F 
Kegs, @D.........«. 4 C 5 ¢ lsc 
kegs # Ib..... sWe s\e 24 
4 kegs R Ih. csevs 256¢ stec a - 
IDcans,1oincase 6 ¢ 61sec . ¢ 
Ibcans,lessthan 
Ow sas Io c 10 < 7*'2C 
‘E mery Cloth and Paper, 
Barder, Adamson & Co...... dis 4o@4 
H. H. Barton le alana cats dis gota 
Emery Wheels, 
Detroit = Ze fe. dis sofa 
Norton's dis ssa 
Grant dis 55(4 
Union Stone dis ¢ 
Sterling....... dis ¢ 
Vulcanite dis 152 
Celluloid dis 1 
Northampton ; : dis 
Crystal ; dis 65(«7 
Vitrified : , dis & 
Files. 
Nicholson dis 60&1 t60N 10& 
F éjean ‘ . dis 25 


Kearney & Foot 
Black Diamond 


Arcade aaae 7 4 3 dis 6s(@7 
Disston’s pee a dis 65@ 
Western bea kaa : dis 
Stub’s : a te al tenes ans dis 25 
Grobet’s Saanheel waeees dis 3 
Reynolds Bros.’ Hand Cut........... dis 5 
Hammers 
P.S. W is Sheed : dis 4 
Atha new list, Jan. 15, 188 dis 5 
Heavy hammers and sledges. under 5 Ibs. 15¢ 
over 5 IDs 14c, new list 
Jack Screws, 
llinois Bolt Co. list Sepa dis 7 
Nuts and Washers. 
Size of bolt inches 4% 5-16 3 M% M4 I 
SITIGT OE. ccachsine onaenee 5 7 S% 4% { 3% 3 
H xagon : é 1sl4 1144 8% 6 5% 54% 5 
Vashers ...... 5 ' 5 4! } 4 


9 
In lots less ‘than 
xes add ic to list 


100 Ibs, ® Ib add 'c.,1Ib 


Nails (wire 
st July 14, 1887 sepenetae 70-423 
indard Penny Nails, # keg card rate 


( Car lots $2.5 
i Less than cat lots$2.c% 
Oilers. 
O Oiat i oe nn eccsans dis 6 
rass and Copper dis 5 


lleable (Hammer's), No. 1, $3.60; No. 2, $4 
3, $4.40 FP doz dis 10@10&1 
Packing, Steam, 


Boston Belting Co RPE 18 dis 
lerican Packing Hemp = en oul 
issia Packing ae 4 Ibi4 
lian Packing sy : t) higq@14 

rlumbago Piston sae F ; pe by 

lorrison’s ‘ eee tt IDS 
are Flax ‘‘ ina - 4 Tb 

S t Rubber are ; 3B bi2@24 

Excelsior Rubber. ; # Ib4s 

Picks. 
I lroads, Sato 6 Ibs............$12 dis%o&5@6oX10 


6 to 7 Ibs... $13 dis GO&5@ooXK! 


‘THE 


Pulleys. 


BPO Pulleys, Walker EAat.vcceseteecssovcsssesed dis 45 
aie ig | VE re eee .- dis 55 
Split: Wood Pulleys.. .-is 45 


Rive ts. 
list November 17 


‘f 
oo sensu pa badaaddvpunnhec el pesineaseraenseteageenieend dis 50@50&10 
Iron, Ordinary, Cooper’s Block and Carriage 

list November 17......... ovases5siS 50 


IIE es osvass aves va coccdenebewadesriasierciees dis s0@50& 10 


Iron, Thousand, 


Rope. 

Manilla, % inch and ovef...............s0008 8 Ib1s\ 
Sisal, 56 INCH AREA OVE bescvssecvascccscsevsseess 8 tb13\% 
Sand Paper. 
fe NUN ocarcacntlbdiccyceewakeinae’ ade eonee dis 40@40&10 
H. H. Barton’s dis 40@40& 10 


New England Flint dis 4o@40&10 








OMEN Wa cso is prsctesssesoariseussussteeetansune dis 20 
Saws. 
EDEAS LONE REGUE RE iis isccsvscssdescasdivinvaonated dis 45 
°° Band.. ..dis 20 
. EE canshusibudcivanseuedebdnwusune sbbebaaee Net 
Hac “k Saw Stubs.. ty dis 20 
““ Eureka...... dis 20 
Star. isiduine andeaniruonsancecgucloedinne dis 20 
Saw Swi: iges Disston’: s dis 2 
Atkins’ Cicular Saws... dis 50 
~ Mill, Mulay and Dr: ig ‘Saws..dis fo&K10 
GENO COMENNG. 5c .5a acucanene wen nanee dis 40K 10 
Silver Steel Diamond 
Cross-cut Saws sesecesQ@iS FOC per ft 
Dexter Cross-cuts............dis 50¢ 
Diamond Sg ; ..dis 30c 
Tuttle Tooth Cross- cuts dis 25¢ 
sii One-man Cross-cuts......... dis 32¢ 
No.1 Hi indles. papeeas ses -dis 23c per pair 
Ne es dis 16¢ 
Excelsior Saw Tools.. -.$6 per doz 
Perfection sabia cisispaiindiie'saenask 
Screws. 


Wood Screws—List Jan 27, 1889. 


“fs 


Flat head iron. 
Round head iron rs 
Flat head brass...... 








a CT ee. ee 
Hexagon Cap..... 
wee Ce: cE 


Machine, flat head, iron.. dis 55 
Machine, round head, iron.......................dis 50 
Bench and hand— 

BME OR COMO cecvcctsccccsviisosstvwdseunes dis 75@75&10 
Coach, patent gimlet point... Eaeeocweans dis 75 
Shovels and Spades. 

Ames’ list November 1, 1885.............sesse00s dis 20 


Dennis...... 
Hussey & Binns, railroad.. 





Taps. 
Cards Hand and Nut to 2in..........dis 50 
Carpenters’ : M - Gesus ne pac een ae 
Morse ; dis 50 
Prete Waneney = She aes dis 25 
Machine Screw Taps dis 55 
Pipe Taps to 2% in dis 70 
RUC MN TNT oe ons cs vscncusensnsuccCecaneckdeccabueed dis 25 
Stove Bolt Taps dis 50 
BN EG CE NTI ois since sanscn ccna otavnasesicarassievaannien dis 40 

Twine BC. B. 

No. 12, Flax Twine, 4% and 4b Balls....21¢ @29¢ 
No. 18 : : Y% and 4 1Sc(@28¢ 
No. 3¢ = iY and ly --- 16C(@27C 
2 Hemp,X & % Ib Balls (Spring Twine) 1144c 
3-Pl ith ¥ 3alls ; 12(@12% ¢ 
PIs ; I Th SR eer renee 11@11¢ 
Cotton Wrapping, 5 Balls to Ib 15(@ 16¢ 

Vises. 
UNE PUNE 2 ita Sccsvas cccabeneuensaiatenscnaceeion ...dis 60 
Parker’s..... : ver wee GiS 201@25 
Prentiss eae dis 2 
Stephen's dis 25(@30 
Barrett's dis 3 
Mille: s Falls dis 4 
Merrill's dis 10@15 
Howard ; dis 3 

Wire. 
New List, Jam. 18, 1884 
Brass and coppet wee Gis 2025 
Bright and annealed, Nos. o@1s...dis 7o&10@75 


Nos. 19(4 2¢ dis 75(@75& = 
Nos 036.dis 75&10& 5 


Coppered Nos. o to 18, market list.dis 7o@70& 5 






Galvanized Nos. 0 to 1s dis 65&5 
Tinned market Nos. o to 18 dis 67! 
Cast steel . dis 5 
Tinned Broom Wirt dis 70&5(@70& 1 
Annealed Fence, Nos. § and 9 dis 75 
Annealed Grape, Nos to 14 dis 75 
Stub’s Steel Wire regular S6.00(a1b dis 2 
Wrenches, 
Coe’s genuine, cash in ten days , dis 5 
Girard Standard.... dis 7o&10 
Agricultural dis 75&10 
Mechanics F dis 55&10,& 3 
Bemis & Cx ill’s Combination : dis 35 
Donohue's Et 1eers dis 20&10 
Lamson & Sessions Engineers dis ¢ 
Billings & Spencer's Drop Forged asa 3 
William's : ; ee! 
Alligator dis 40 
EUCHENHOFER’S 
Patent Automatic Feeder 
FOR 


BOILER SCALE SOLVENTS. 


is regularly and auto 


matically, soas to keep the 
water in boilet 


Fee¢ 


constantly 
impregnated with whatever 
Most effec 
Address 


solvent is used 
tive in the market 
the manufacturers 


Weinman & 
Euchenhofer, 


NOVELTY MACHINE WORKS, 


DAYTON, OHIO. 


A |. BABBITT. 


rhe only genuine Allen’s Black Lead Com 
pound Babbitt. Perfect satisfaction guaran 
teed The cheapest metal made, quality con- 
sidered Address all orders to 


W. L. FAY & CO., Sole Mfrs., Elyria, 0. 
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Webster, Camp & Lane Machine Co. 


MANUFACTURERS OF 


Mining Machinery, 


Improved Band™ Friction 
Hoisting Machinery, Geared 
or Direct Acting, fortround or 
flat rope. 


Wire Rope Haulage 


Machinery, 


Endless or Tail Rope 


Systems 


CORNISH PLUNGER AND 








| BUCKET LIFT PUMPS. 
| Automatic or Slide Valve Steam Engines, Sheaves, 
Cages, Buckets,fEtc. 
Re Send for Catalogue D. 134 N. Main ., AKRON, OHIO. 
WORSWICK 
| M’F’C CO. 
| Cleveland, Ohio, 
| 


Manufacturers of 


PRINDLE’S 


Patent Metallic 
Wire Packed 
UNIONS. 


Malleable and Gray Iron Fittings, = Iron Pipe, 


BRASS 











AND IRON BODY GOODS, 


GAS AND STEAM FITTERS’ TOOLS AND SUPPLIES. 


LIST. @& 


B&@sEND FOR PRICE 


or Steam. 

Perfect Packing 
for Natural Gas. 
Especially adapted for Car 
Heating. 
Permanently Durable for all 
Fluids and Liquids. 


The only 








IMPROVED UNIQUE AUTOMATIC 


STEAM SIGHT FEED LUBRICATOR 


and 
etc. 


, Portable 
pumps 


Endorsed by leading Engine Builders. The only Sight Feed 


Lubricator that will feed beeswax successfully. An advantage which 


gines 





users and builders of Ice Machines will 


appreciate Manufactured 
under strong patents, the validity of which is acknowledged 


Active Agents wanted. Special inducements to dealers 





Unique Lubricator Co., North 
MANSFIELD, OHIO. 


Walnut St., 


Lubricator for Traction 








THIS SPACE IS TKAEN BY 


SMiIrEea & Sixiit.k, 


MANUFACTURERS O! 


RON PLANERS. 


and 28x28, 30x30, with bed from 6 to 14 ft. long Address all correspondence to 


SMITH & SILE, 


N. E. Cor. 8th and Lock, CINCINNATI, O 


JOHN ADT & SON, 


New Haven, 
BUILDERS OF 


MACHINERY FOR STRAIGHTENING AND CUTTING WIRE 


To Accurate Lengths Direct from the Coil, 





Cormri.. 





Also Machinery for Hardware andother Manufacturing. 





CRANES, 
P AD WINE WORKE, 
| . & MACHINE THEPS CORRS’ MINES 


and , wr ROLLING 
j ¢ ~ 





letomern, 


VANES OVER HERO TRAWELAOMC Chaney 





















HARDWARE MARKET. 


Augers and Bits. 


OmmMon augers ana oits ais 

nell's dis 60&5 
Cook's Douglass Mfe Co dis 55 
Russell Jennings augers and bits dis 25 
Expansive Bits, Clark's small, $18 

large, $2¢ dis 35 as&5 
Hollow Augers, Ives dis 25&1 
Hollow Augers, Bonney’s Adjust 

doz., $48 dis 40&10 
Hollow Augers, Stearns’ Adjust. # 

doz., $48 dis 20& 
Gimlet bits, common per gross $2 753 25 


dis § Ra & 5 
dis 158 10@ 15& ro&5 


Standard Bit Stock Drills 
Ship Augers 


Axes. 
Makers’ and Special Brands 
First quality Pdox. $6 00146 50 
Others Pdoz. $5 5045 75 
Full polished é $8 00 
Bolts. 
Cast iron barrel bolts dis 7o(470& 10 
Cast iron shutter bolts, ete dis 7o@70&1 


Cast iron chain bolts dis 65&10 


Ives’ patent door bolt dis 60 
Wrought iron barrel bolts dis 7o@@#70&1 
Wrought iron square bolts dis 7o(a7o&1 
Wrought shutter bolts dis 60&1 


Sargent’'s list 
dis 75&2'44&2 


dis 7 


Carriage, common, new list 
Tire, common, new list 
Carriage and tire, Phil idelphia pat 

tern : dis 75&1 


Stove bolts dis 62! 
Plow bolts dis 60&5 
Machine ; dis 75&10@38o 
Ends , dis 75& 1o&8o 
Buckets, Elevator. 
: dis so&1o 
Butts. 
Wrought brass..... ate dis 7o@70&10 


Cast brass, loose joint dis 33'44&10 
Cast Iron 
Fast joint, narrow 


Fast joint, broad 


we dis 50& 10&560&5 
dis 55& 1o&5(@60& 10 
Loose joint. praeebas veveeeee-GiS 7ORK10G@7 


5 
Loose joint jap vesseeee iS 70K 10475, 
Loose joint, jap. with acorns.........dis 7o&100@75 
I,oose pin, acorns........ veseeeee GIS 7O& 100075 
I,oose pin, japanned acorns.. dis 7o&101475 
Loose pin, acorns, jap. plated tips..dis 7o&100@75 


Wrought steel— 


Wrought, fast joint, narrow.. dis 7o& 10475 
Wrought, fast joint, broad dis 70& 10075 
Wrought, loose joint, broad dis 7o& 1075 
Table Butts, back flaps, etce..........dis 7o&10075 
Regular inside blind dis 7o&10(@75 
Light inside blind veseeeee- GiS 7O&10@75 
1,oose pin.. peduetrs dis 70&100475 
Light loose pin bases dis 70&10@75 


Chains. 


Trace, 6'5-10-2 # pair 1.03) 
rrace, 6'4-10-3. F pair .g2 -50&1050& 10K5 
Trace, 7-10-2 # pai 1.11) 


German Halter Chain, list June, 1887...dis so&10 

German Coil, list of Jume, 1887..dis 50&1 Sf aon 

Galvanized Pump Chain # st, 

Jack Chain, Iron ae dis a as 

Jack Chain, Brass.......... : dis 7o(a7o&5 
Chisels. 





Socket Framing and Firmer.....dis 75&5(475&10 
Socket Framing and Firmer, Buck Bros..dis 3 
Socket Firmer and Framing, L. & 

ae. .. dis 3014 30&5 


Tanged Firmers... ts ..dis 40&10 
Cutlery. 

Table. Renee unig ebadesés devsdusecdiuadanewad net 

Excelsior Pocket Seuanse TREAT EE OS 


Grinmlets. 


Nail and Spike eee 

Double cut, low list sais : dis 25 

‘Bee deed weet gross $12, dis 2525&5 
Sicedats, 


Barn door, old patterns...........dis 1K 10(4 7 
Climax, Anti-Friction ‘ dis 7o 
ae dis 4o&10 1 408 1085 
Scranton...... cient ¥ dis 40 
Kidder'’s... ; eee ‘dis 50& 10 
Terry's Patent 5in., $12: 4im., $10, dis 50&5 
Paragon.... : dis go& 1 


Richard's dis 30(4 30&1 


Horse Nails. 


No.1 > & 7 4 
Ausable, 7 Ib..23 24 25 26 28.dis 25& 10 25& 10&10 
Putnam, #fb..18 19 20 21 23 dis 15 
Essex dis 25& 104 25&10K1 
Horse Shoes. 

Burden, at factory.......... wee B Keg $4 

I. Horshoe Co., Perkins’ Imp. at 

factory wee ° poss'ipaas ecaneanas eee ae ae 
Mule Shoes, Bt LACHOLY cc secca-siesesccnsre tt RES $5.00 


Knobs. 
Carriage, japanned gross Soc dis 60&1 
Base, rubber tip... dis 7o&10K5 
Hemacite door knobs, new list dis 40& 1o(a 5« 
Door mineral E dis 65c(408¢ 
Door Por. japanned dis 75¢(@#75¢ 
Door Por. nickle $2 0042 25 
Door Por. plated $2 0042 25 
Locks, Bolts, Ete. 


P. & F. Corbear, Locks and Bronze Goods 
Door locks, knobs and latches dis 6 
Escutcheons and keys ssaar ; dis 6 
Padlocks and padlock keys dis 6 
Bell pulls, mineral, porcelain and jet dis 60 
Bell pulls, genuine bronze....... dis 60&1 
lever bell pulls, genuine bronze dis 60&1 
Butts’, genuine bronze ; dis 60&1 
Butts’ bronze plated ; ; dis 60&1¢ 
Store door locks and latches... dis 60&10 
Store door handles dis 6c&1 


Shutter hinges& flaps, genuine bronze.dis 6c &10 


Shutter hinges, bronze plated dis 7 
Flush bolts, genuine bronze dis 7o 
Shutter knobs. genuine bronze : dis 5 
Shutter bars, genuine bronze dis 60 
Sash lifts, genuine bronze dis & 
Sash pulls and plates, genuine bronze.....dis 6 
Push plates, genuine bronze. We dis 6 
Drawer pull, genuine bronze. axvsnacciltnte 0 
Letter box pl ites, genuine bronze... .dis 60&10 
Barn door loc es ’ , dis 33% 
» fines and "? evels, 
Biatard WWbccccsscessc0s0c: dis 70& 104 70& 10& 10 
Pocket levels.....................dis 70& 10( 70& 10& 10 
Davis’ inclinometers. bac awakes apanan dis 10&10 


Pumps. 
Cistern, best makers......... ; dis 50& 1060 
Pitcher spout, best makers.dis 60& 10(60& 10&10 
Pitcher spout,cheaper goods dis 70X5(@70&10&5 


Rakes. 

Cast steel..... ~~ reer 
Malleable caabcves dis 7o@70&§ 
Razors, 

J. R. Torrey Razor Co dis 2 
Wostenholme & Butcher fiom £...dis to 


Rifle razor dis $ so net 


Scales. 


Hatch, Counter, No. 171 doz $21 
Hatch, Tea, No. 161 t dox $6 75(@7 
Chatillon’s Grocers dis s« 


Family Turnbulls..... dis 307@30&10 


Scale Beams, List of January 


12, 1882....... -dis 50& 10@@50& 10&4 
Screw Drivers. 
Stanley R. & L. Co.'s Varnished 
Handles dis 6s&10 


Stanley R.& L. Co.'s Bl: ick H andles dis 60& to 
Sets interchangeables ‘doz $18 dis 25 
Squares. 

Steel and iron 

Nickel plated 
Disston’s try squa are and T bevels dis 45&10 
Winterbottom’s try and miter...........dis 30& 10 

Tacks, Brads, Etec. 
New List, January 2, 1888 

American iron carpet tacks all 

kinds dis So@so&5 
Steel carpet tacks ¢ ill kinds dis So@so&5 


‘ee 
dis 75&1o@s 
‘ 7 


Swedes iron carpet tacks, all 

kinds dis So@so&5 | 
Swedes iron tacks eee GiS 75&5(@75&10 
Swedes iron Upholsterers 

tacks - dis 75&100475&10&5 } 


Tinned Swedes iron tac ks..dis 75&10075&10&5 | 


Tinned Swedes iron Up 
holsterers’ tacks dis 75&1075&10&5 
American iron cut tacks.......... dis 75@75&10 
Copper tacks we dis 50&10 
Copper finishing and trunk nails......dis 5 S10 | 
Cigar box nails . dis 50&10@s0&10&5 | 
Finishing nails.......... dis 7oX10o@7oKk10&10 | 
Hungarian nails and } 
miners’ tacks ceveeee Ais TOK 10 70K 10& 10 
Gimp | and lace tacks. dis 75X10 75&10&5 | 
: tinned.dis 75&10a75& 0&5 
Trunk and clout nails dis 70&104470& 10&10 
Tinned trunk&clout nails.dis 7o& 10(470& 10& 10 
Basket nails com dis 70& 10 7o& 10& 10 
Chair nails..... ; dis FO& 1004 FOK 10& 10 


Common and patent brads.dis 7oX&1o@7o& 1o&10 | 
Tinned capped trunk n'Is..dis 7o& 104 70& 10& 10 


JOHN A. McCONNELL & CO., PT*SgUR6K 


PIPE 
Coverings, 









Hot Blast Abestos Cement, Min- 
eral Wool and Hair-Felt Cove ‘rings 
of every de e- The above 
cut shows REED’S CELEBRATED 
SECTIONAL COVERING 


LABORATORY 


— OF 


CHEMISTRY - AND - PHYSICS. 


Tests of Ores and Strengths of Material re- 
quiring expert work a specialty. Address, 


J. F. ELSOM, 


New Albany, Indiana. 








SEATON 


- HEADERS. - 


FOR BOLT OR RIVET WORK 


SEATON MFG. Co., 
No. 1 Michigan Street, Cleveland, Ohio. 





J. M 


ALLEN, President 


WM. B. FRANKLIN, Vice-President 
F. B. ALLEN, Second Vice-President 
J. B. PIERCE 


Secretary and Treasurer 





GEO. P. BURWELL, 208 Superior 
St., Cleveland, O 

Cc. A. BURWELL, Chief Inspector, 
St., Cleveland, O. 

A. D. BAITH, Special Agt 
Cleveland, O 

A. D. BRIGGS, Special Agt., 
Cleveland, O. 

J. E. WOLCOTT, 


of BI PS Ey AUST & CLASS 


PROPRIETORS 


LECT ROTYPE 


| 
| 
| 
feed NGRAVING CO.’ 


Gen'l Agt 
208 Superior 
208 Superior St., 
208 Superior St., 


Special Agt., Akron, O 





on aa" 


LITHOCRAPH BUILDING 








IRON “TRADE REVIEW. 


Retail Dealers’ Stock of Spooled Wire 


In Painted Wooden Box with Hinged Cover. 


This assortment contains over 140 Spools of Black and Tinned Annealed Steel, Copper and 
Brass Wire, and Comprises almost every size likely to be called for It has been put up by us 
especially to meet the demands of the Retail Hardware ‘Trade, and it covers all of the most sal- 
able sizes without any dead stock It will readily bring over $10 00 at retail and represents a 
large profit to the retailer. This is the only way to handle wirein less than full bundles, as it 
will not rust, tan- 
gle or tarnish,and 
is convenient for 
both dealer and 
consumer. Write 
us fora net price 
on the whole as 
ortment, ororder 

\ Se “ t from your job 
r Soo \\ N 78 IW SS ber G J 
Ao ¥- xk ‘ \ 


» . ES ‘ 


Lo Mo Ke} 


haute) Ynaadl waned net 


Sessuues Wandin Vieamnan Yorsentel) teen’ 





Wralim & Co. 


CLEVELAND, OHIO. 





PALENI BD, 








THE W. BINGHAM HARDWARE CO. 


146, 148 AND 150 WATER STREET, 


CLEVELAND, OHIO 


HARDWARE, IRON, NAILS AND METALS 


OF EVERY DESCRIPTION 
Railway, Machinists’ and Miners’ Supplies. 


WILLIAM JESSOP & SONS AND PETER STUBS’ CELEBRATED CAST STEEL. 


MALLEABLE AND CAST GAS AND WATER FITTINGS. 


Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors ; 
Tube Works Pipe and Boiler Flues; Peet's Open Way Valves; Boston Belting Co.'s 
Rubber Belting, Packing and Hose; Alexander Bros.’s Leather Belts 


GROBE LT & ROTHERY FILES, 


Pennsylvania 


STUBS, Ere. ETC 





KRINGERY’S 


Economy Freezer 


Was placed before the public in 1888, and, owing to 


its cheapness, simplicity, etc., the demand for it has 


never been equaled by any other Freezer 


SEND FOR PRICES BEFORE ORDERING ANY OTHER: 


KINGERY MANUFACTURING CO., 


West Pearl St., Cincinnati, O. 








Cuyahoga Manufacturing Co. 


MANUFACTURERS OF PATENT 


BURGLAR ALARM DOOR KNOBS‘ 


AND 


Burglar Window Alarnmis. 


most Reliable and most durable Burglar 


Alarins on the Market 


Cheapest 





Grand Arcade, Cleveland. 0. Re Agents Wanted 








JAMES PP. WITHEROW , 


ENGINEER AND CONTRACTOR, 


LEWIs BLOCK, PITTSBURGH, 
GENERAL AGENT FOR 


Whitwell Fire-Brick Stoves and Clapp-Griffiths Patents 


FOR THE MANUFACTURE OF SOFT STEEL, 

Specially adapted for A No.1 Boiler Plates, Boiler Rivets, Wire Rods, Stay Bolts, Stamping Ware 
Nail Plates, etc. Will contract to completely erect, equip and place in operation blast 
furnaces, Whitwell stoves and steel plants as above As I manufacture at my 
own works, everything appertaining to blast furnace and steel works — 

construction I can guarantee promptness and satisfaction 





PRICE LIST 


oe | 8 =m 
OFFICE 46 CENTRAL AVE-/ON APPLICATION 


1S. 8. o- wo & 





The Kanneberg Roofing Co., Canton, ©O., 


The Originators of Strictly Genuine Steel Roofing 


MANUFACTURERS OF 


CORRUCATED IRON, 


Four Sizes of Corrugations 


THE KANNEBERG PATENT 
LATEST IMPROVED 
FOLDED LOCK SEAM; 


StrictlyGenuine Steel Roofing in, 


PRICE 






crimped Edge Iron Roofing and 
Siding, Beaded Iron Siding and 
i Water Proof Building 
Paper, Ready-Mixed Paints, Etc, 
LIST AND SAMPLES. 


WRITE FOR CATALOGUE, 
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We have the pleasure 
mers and friends that we have secured a long 
lease of the new building at Laight and Canal 
sts., and shall take possession about April 1 

Our new quarters contain about 45,0 


of notifying our custo 


square 
feet of floor room, and has light on three 
sides We therefore shall have 
facilities for manufacturing and executing 
anv orders that we may be favored with. Our 
plant will be a modern one, and all necessary 
tools for the proper and expeditious finishing 
of work will be introduced as fast as required 


E.E. GARVIN & CO., Laight & Canal Sts., New York. | 
NEW OTTO RUBBER TIRE | 





BICYCLES. 


—® NO STRONGER BICYCLE MADE. 
A. W.GUMP & CQO.,, 





52-inch, factory price $60.00, our price $4 

5 55 

= : §0.00, © : 33.00 
49 30 


x bed 27 x 
second-hand Wheels 
Bicycles and Guns 


14 ‘ } 

Order quick Also 25 
Repairing and Nickeling 
taken in trade 





E.H. JONES &CO., 


223 and 225 River St., CLEVELAND, 0. 


ENGINEERS *° CONTRACTORS. 


Worthington Steam Pumps, Electric 


Light Engines and Automatic and 


Slide Valve Engines of all | 


Descriptions. 


Steam Plants, Complete, 
nished and Set Up. 


—- WELLINGTON 





Recently Im proved. 





BETTER THAN LOOSI 
PULLEYS. 
Shifts Belt from Driving 
Pulley. 
t stops when machine stops and lies slack 
til machine starts Simple, cheap, easily 
perated Sent on approval Phousands in 


Ise Address 


W.R. SANTLEY & CO., 


Wellington, ©. 





VAN DUZEN 


ICAS ENCINE 


,.\NO BOILER. NOCOAL. 
NO ENGINEER. 

No Extra WATER RENT 

rm or INSURANCE. 

| INSTANTLY STARTED. 

DURABLE, RELIABLE. 

SAFE and ECONOMICAL. 


send for description and prices. 


Van Duzen Gas Engine CO., 
. 3. E. 2nd St., CINCINNATI, O. 













man PRICES$450.°S& UPWARD . 
vor UNIVERSAL RADIAL DIL 








From $4.00 up. 
$5.00 up. 


Steam Jet Pumps, - 
Automatic Injectors, - “ 
High Lifting Injectors, ** $6.60 up. 
Shafting, Hangers, - - © §1.00 up. 


COUPLINGS, BOXES, COLLARS, ETC. 
Write for Circulars, Etc. 


COLUMBIA INJECTOR CO., CLEVELAND, 0. | 


increased | 


Dayton, O, | 


Fur- | 


(Belt Holder, 


"THE IRON “TRADE REvIEw. 


SEND FOR CIRCULAR OF THI 


“EASTI.A FE” 


Metallic Shingles and siding! 


THE BEST ROOFING FOR 
CHURCHES, SCHOOLS AND RESIDENCES. 


MANUFACTURED BY 


W. J. BURTON & CO., 


SUCCESSORS TO 


The Detroit Metallic Shingle Company, 


COR. STATE AND PARK PLACE, DETROIT, MICH. 








EXHAUST HEATER COMBINED. 


Purifies the feed water by means 
up to the boiling point by means of 
exhaust steam. 

A full description of this heater, together 


with a valuable treatise on steam boilers, 
sent to any address, free of charge. Address, 


w.C.Armstrong &Co., 


SPRINGFIELD, OHIO. 





Radia 


J.D. SMITH & CO. Cincinnati, O., 


Manufacturers of Every Description of 


FOUNDRY FACINGS, BLACKINGS AND FOUNDRY SUPPLIES. 


PLUMBACO FOR ALL PURPOSES. 


nt Facings and Blackings, Standard Core Compound, New Process Brass Moulding Sand 
; 
Re Illustrated catalogue and price list furnished on application, ®4 





IRON CLAD PAINT CO. iron cia Paint co. 


Factory. 75 & 77 Central Way. 





Sec. & Treas.. No. 3 Case Build’g, 
CLEVELAND, OHIO. 


And get fhe genuine article, 
and save liability of suit for 
using an article made in viola 
tion of the patents issued to 
Wim. Green, and now owned 
by this Company 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Faint made. 

FURNISHED both Dry and 

Ground in Oil 


USED BY NEARLY ALL 
THE RAILROADS. 


IRON CLAD 
PAINT. 


Trade Mark Patented, 





N. D. FISHER, Prest. and Gen. Mgr. 


PINE & HARD WOOD 


Li 


CLEVELAND, - OHIO. 


Mapl 


kK. L. Fisuer, Vice Prest. and Treas 4.M ALLYN, Sec 


—_—— 






THE 


COMPANY, 


Wholesale 


mber Dealers, 


17 Central Way, 


Fine Hard Wood Finishing Lumber a Specialty. 


Plain Oak, Quartered Oak, Ash, Cherry, Walnut, Yellow Poplar, Hickory, Red Birch 
le, Bird’s Kye Maple, White Maple, Beech, Elm, Southern Pine. 


BRIDGE AND CAR TIMBER CUT TO ORDER. 


Rock 











15 















Bissell Block, 
PITTSBURGH, PA. 


Blast Furnace 
CONSTRUCTION 


A SPECIALTY. 


Sole agents for 


Massick’s & 


Crooke’s 
PATENT 


Fire Brick 


Stoves. 


Designs and Esti- 
mates for the con 
struction of Blast 
Furnace Work, and 
for all-kinds of Hot 
Blast Fire Brick or 
Pipe Stoves; and all 
other kinds of Brick 
Work pertaining to 
Steel Plants, Iron, 
Brick or Wooden 
Buildings, all kinds 
of Iron Construction 
Hs in general. 

me We propose to guurantee and put into 
successful operation all the plants we design 
and contract for. 


Alex. Laughlin & Co., 


ENGINEERS AND CONTRACTORS, 
WADE BUILDING, 








CLEVELAND, O. 





Will contract to erect, equip and place in 
operation Rolling Mill Plants of 
every description. 


Regenerative Gas Furnaces 


ARTIFICIAL GAS PRODUCERS, 


ASpecial Feature. Estimates Furnished 
on Application. 


EVAN JONES, Southern Agt., 


KNOXVILLE, TENN. 





“THE COLLIAT ”’ 


New and Improved 


Hot Blast Cupola, 


patent March, 1884, 
ind New Smokeless 
ind Automatic FEED 
301LER, pat. 1886 in 
U. S Correspond 
ence solicited for 
plans of foundries 
and the economical 
working of cupolas, 
the saving of fuel in 
melting iron and 
steel, and in the pro- 
duction of steam, 
Address VicTror CoL- 
LIAU, MechanicalEn- 
gineerandArchitect, 
287 Jefferson Ave., 
Detroit, Mich. 





4 HM oie 





McMyler Manufacturing Co., 


180 COLUMBUS STREET, CLEVELAND, O., 


Sole Manufacturers of the 


MceceMyler Patent 


REVOLVING 
STEAM 


Derrick. 


Also generalHoist 
ing and Convey 
ing Machinery, 
Ore & Coal Buck- 
ets & Dump Cars. 


SHEPARD’S NEW $60 


Foot Lathe 


Foot & Power Lathes 
Drill Presses, Scroll 
Saw Attachm’'ts, Man 
drels, Chucks, Twist 
Drills, Dogs, Calipers, 
etc. Lathes on trial. 
\ Lathes on payment. 
Send for catalogue of Outfits for Amateurs or 
Artisans. Address H. L. SHEPARD, Agt., 

124 East Second St., Cincinnati, O. 


EVELAND. 0. 








25 


» Lathe, $1 2 
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Classified List of Advertisers. 


The star indicates that the adv. appears 
alternate weeks ; the dagger + oncea month 
the double dagger {) irregularly 


PAGE. 
Bolts and Bolt Machinery 


Hotchkiss & Upson Co., Cleveland 16 

Colwell & Collins, Norway Bolt Co., Cleve 
land..... : , 16 

Seaton Mfg. Co Cleveland.. ; ca | 


Brick and Tile Machines 

Frey, Sheckler & Hoover, Bucyrus 

Stevenson & Co., Wellsville, O 2 
Bicycles and Tricycles 

A. W. Gump & Co., Dayton, O seats 15 
Babbitt Metal 

Fay Manufacturing Co 
Beltings 

Parkin & Bosworth 
Belt Holders 

W. R. Santley & Co., Wellington, O 1¢ 
Bolhers and Boiler Attachments 


J. C. MeNeil & Co., Akron, O cae 16 

Mansfield Steam Boiler Works, Mansfield 
Ohio sece ‘ 16 

Reeves Bros Niles, O datas scensseaetan IO 


x 


Elyria, O 13 


CTS CCIRING. vic scccesiccccscs 20 


Sharon Boiler Works, Sharon, Pa 11 
Enterprise Boiler Co., Youngstown, O 1! 
‘John T. Caulfield, Richmond, Ind ae 
Harmes Machine Depot, Pittsburgh, Pa... 16 
Unique Lubricator Co., Mansfield, O.... 13 
Weinman & Euchenhofer, Dayton, O.... 13 
Columbia Injector Co., Cleveland. Sdenas oe 
Penberthy Injector Co., Detroit, Mich...... 20 
Detroit Lubricator Co., Detroit, Mich 16 
Bevel Jig Mills 
C.J. McNutt, Ashtabula, O......... eeésenseve, 19 


Burglar Alarms 
Cuyahoga Manufacturing Co., 
Coal and Coke 


Cleveland... 14 


Pittsburgh & W eee | Coal Co., Cleve- 
MSE lces etnies Seavenses seed Spapsancehedys 12 
Cranes and Derric ke. 
Phaenix Iron Works, Cleveland..... 14 
McMyler Manufacturing Co., Clevelz and 14 
Wm. Tod & Co., Youngstown, O................. 18 
Car Wheels— 
Bowler & Co., Cleveland.. picgativauniase 2a 
Cleveland Wheel & Foundry Works, 
Cleveland....... AedvinmcuasGiesatawestacwess - te 
Chemical Laboratory— 
J. F. Elsom, New Albany, Ind...... axaeviteve 14 


Cutters 
+Brown & Sharpe Mfg. Co 
Damper Regulators 


Providence,R.I. 13 


Curtis Regulator Co., Boston, Mass......... 19 
Die Makers. 
Avery Stamping Co., Cleveland... Pegansaan ae 


Drilling Machines— 
Universal Radial Drill Co., Cincinnati, O.. 15 
E. A. Schumacher, Cincinnati, O 16 
Huntington & Lunt, Cleveland............. 20 
Engineers and Contractors- 
E. H. Jones & Co., Cleveland...... 
Jas. P. Witherow, Pittsburgh, Pa............... 1 
Alex. Laughlin & Co., Cleveland seckidiene’ 
McClure & Schuler, Pittsburgh, Pa I 
Elevators— 
L. S. Graves & Co., 
Explosives 


Rochester, Ni Yess 19 


Hercules Powder Co., Cleveland ; 18 
Electric Lighting Apparatus 








Brush Electric Co., Cleveland................. 19 
Elevator Buckets. 
Avery Stamping Co., Cleveland........ 20 
Emery Wheel Machinery 
J. Wendell Cole, M. E., Columbus, O., or | 
Chicago, I1l......... aihodscanicievaaklesssieans 20 


Engravers and Electrotypers 
Eclipse Electrotype & paareving Co 
Cleveland... : 14 
Murray & Heiss, “Cleveland cassenee 


Engines (Steam) 
Kilby Manufacturing Co., Cleveland........... 12 
Novelty Iron Works, Canton, 16 
Aetna Machine Co., Warren, 18 





Elge Ge Sterret, Ferie, Pa .cccccocechecccccessespesss 16 





Wm. Tod & Co., Youngstown, O 18 
E. H. Jones & Co., Cleveland.. caaanecae tm 
*Columbus Machine Co., Columbus, O.. 19 
‘Chandler & Taylor Co., Indianz ipolis, Ind. 14 
Buckeye Engine Co., Salem, O......... aisice ae 
Harmes Machine Depot, Pittsburgh, I an. I 


Engines (Gas) 
Schleicher, Schumm & Co., Philadelphia, 
Pa. and Chicago, II] ites 18 
Engineers’ Specialties 
Crescent Manufacturing Co., Cleveland 19 
“Curtis Regulator Co., Boston 
Cleveland Flue Cleaner Co., Cleveland 16 
Files, Makers of 
Reynolds Bros., Columbus, O. : ass 20 
Forges 
Cleveland City Forge & Iron Co 
Foundries 
Bowler & Co., Cleveland =e 
Taylor & Boggis Foundry, Co., 


Cleveland 18 


IO II 
Cleveland 16 


Wm. Fitzsimmons & Son, Cleveland......... 16 
Curry & Co., Meadville, Pa 16 
Cleveland Wheel & F oundry Works Clev ve 
ag cretion leckcacatnbaksesacda/euasanspaude 18 
Flue C Leaman. 
Cleveland Flue Cleaner Co., Cleveland 16 
Crescent Manufacturing Co., Cleveland..... 16 
Feed Water Heaters 
Stilwell & Bierce Manufacturing Co 
Dayton, O : iucaabdiniasbhiaiesaicncases 0 
Leidies & Dunn Co., ‘Cincinnati, O....... a 8 
é Armstrong & Co., Springfield, O 15 


fa en Manufacturing Co., Springfield, O. 15 
E. H. Jones & Co., Cleveland 
For Sale 


Foundries, Furnaces, Machinery, ete 16 
Foundry Cupolas 
Victor Colliau, Detroit, Mich..........cceeeeee om 








"THE 


Frost Proof Steam Traps 


Curtis Regulator Co., Boston, Mass 
Foundry Supplies 
J. D. Smith & Co., Cincinnati, O............... 
Galvanizers, 
Avery Stamping Co., Cleveland 
Hardware 
W. Bingham Hardware Co., Cleveland..16 & 
Eberhard Manufacturing Co., Cleveland 
Ice Cream Freezers 
Kingery Mfg. Co., Cincinnati, O 
Iron and Steel Rooting 
Sykes Iron Roofing Co., Niles, O..... 
Cambridge Iron Roofing Co., Cambridge, 
Ohio ‘ “ eecsess 
Garry Iron Roofing Co Cle vel: and .. 
Standard Iron Co., Bridgeport, iessec 
Cincinnati Corrugating Co., Cincinnati, O. 
Kanneberg Roofing Co., Canton, O 
W. J. Burton & Co., Detroit, Mich.. ; 
£% hompson Manufacturing Co.,Clevel: ind, 
W.G. Hyndman & Co., Cincinnati, O 
Iron Ore and Pig Iron 
Dalliba, Corrigan & Co., Cleveland 
Tuttle, Oglebay & Co., Cleveland 
J.H. Outhwaite & Co., Cleveland 
Pickands, Mather & Co., Cleveland 
Iron Planers 
Smith & Silk, Cincinnati O 
Key Seating Machines 
W. P. Davis, Rochester, N.Y 
Lumber 
Fisher & Wilson Co., Cleveland......... 
Martin & Barris, Cleveland.......... 


Lathes 


Muller Machine Co., Cincinnati, 
Sebastian, May & Co., Cincinns ti, o. 
H. L. Shepard, Cincinnati, O 


Mining Machinery 
American Manufacturing, —— & Mill 





ing Co., Cleveland cueskadgenigSdemeuanenvedeuees 
Webster, “ amp & Lane Machine Co., 
PME ORAER CHU co cicyatus cnandechichas=s cuomeviewersa Teens eebsusn 


i tne (Gene ral) 


‘Columbus Machine Co. 
Harmes Machine Depot 
Machine Shops 
Webster, Camp, & IL 
Akron, 0... 
Novelty Iron Works, Canton, O........... 
Machinists’ Tools and Supplies 
Parkin & Bosworth, 
E. E. Garvin & Co., New York...... 
Natural Gas Stoves— 
Schneider & Trenkamp, Cleveland...... 
Patents - 
M.D.&L 
Osborne & Monroe 
Thomas P. Simpson 
Pumps (Steam) 


John H. McGowan & Co., Cincinnati, 
E. H. Jones & Co., Cleveland. 


Pumps (Chain) 
S. E. Crawford, Norwalk, O 
Pig and Bar Iron 


Condit, Fuller & Co., Cleveland, O 
Cleveland Rolling Mill Co., Clevel: ind... 
Hussey & Pomeroy, Cleveland......... 


Paint 

Iron Clad Paint Co 
Pipe Coverings— 

John A. McConnell & Co., Pittsburgh 
Punching and Shearing Machine 

Bertch & Co., Cambridge City, Ind.......... 

Railway Supplies 

Bowler & Co., Cleveland......... 

% vee and City Forge & Iron Co., 


, Columbus, O 
Pittsburgh, Pa... 
ane Machine Co., 


L,. Leggett, Cleveland......... 
Cleveland.. ; 
Washington, D.C 


CUO VOIR. vsciissonccsesenee 


“Cle ve 


id 
Pe ind W heel & F oundry Works, Cleve- 
land 


Railroads 
Time Tables, Etc 
Reducing Valves 
Curtis Regulator Co 
Water Columns 


Boston, Mass 

Reliance Gauge Co., Cleveland 
Steam Heating Apparatus 

Curtis Regulator Co., Boston, Mass : 

A. A. Griffing Iron Co., Jersey City, N. J 
Steam Boiler Inspectors 

Hartrord Steam Boiler Inspection & In 

surance Co., Hartford, Conn................ 

Steel Rails, Blooms and Billets 

Cleveland Rolling Mill Co., Cleveland 

W. F. Thornton, Cleveland.......ccscccsoccrs 
Saws 

EK. C. Atkins & Co., Indianapolis, Ind 
Steel Stamps and Stencils 

J. H. Fleharty & Co., Cleveland......... 
Sheet Tron 

Cleveland Rolling Mill Co., 
Sheet Steel 

Standard Iron Co., 
Steel Castings 

Chester Steel Casting Co., 

AR os cascaheacseussouuahs 
Steam Fitters’ Sappiies 

Worswick Manufacturing Co 
Stampers of Sheet Metal 
ROE RE ie 


Cleveland 


Bridgeport, O.. 


Phil tins 08 % 


, Cleveland.. 


Avery Stamping Co., 
Spooled Wire 
Malin & Co., 


Tinning Steel, 


Cleveland......... 
Ete. 
Avery Stamping Co. 
Twist Drills 
Cleveland Twist Drill Co 
Turnbuckles 
Cleveland City Forge & 
land 
Wire Goods 
F. Powell & Co., 


Cleveland 


Cleveland......... 


Iron Co., Cleve 


Toledo, O 


[Sedgwick Bros., Richmond, Ind 
Wire Machinery 
Johu Adt & Son, New Haven, Conn.......... 


CTC VOIANG...cccssiccececsens 2 


IRON “TRADE 


10 


19 


16 
16 
16 


20 


( NE OF DU 

with over 
capacity, 600, 11 
Trade Review, 


REVIEW. 


For Sale. 

NN’S HOISTING MACHINES, 
40 feet of chain. Good as new; 
»s. Address Dunn, care Iron 


Cleveland, O. 





For 
NEW NO 
i Addre ss J 
Cleveland, O. 


Sale Cheap. 
4 INJECTOR, never been used. 
ones, care Iron Trade Review, 





For Sa 


é hge- RAILS 
new ands 


le and Wanted. 

of every size of iron and steel, 
econd hand. J. JEWKES, 
Iron Broker, Pittsburgh, Pa. 





YOOD SECO 
A and 


dimensions, 


other 
ings, suitable for use ina Rolling 
conditions, ete 

bottom prices on cars for cash. 


Wanted. 


ND HAND ENGINES, Boilers, 
Machinery, Plates and Cast 
Mill. Give 
in detail, with 

Address P. O 





and 
bont 


business, 
desires a 
Mexico, 
Address, Mr. lL 
ico city, calle d 


two ve 


Box 323, Cincinnati, O 
Notice. 
N ENGINEER Ecole Centrale de Paris, 
i aged 49 years, having wide experience in 


city of Mexico, 
procuring, in 
ry advantageous concessions 
Poillon, Tacubaya, near Mex 
el Arbol Bendito 294. 


living in the 


is of $20,000 for 





1 Heavy 
shop or shipya 


)-inch I 
lot smallereng 


HARMES 


1 15XxX 


1 Heavy Carsil or 7 
Band Saw. 


1 18x20-inch V 


Eor Sale. 


GOOD SECOND-HAND MACHINES. 


‘imber Planer 


Above suited -for car 
rd. 

ertical Engine. 

and large 
ines, all good and very cheap. 


MACHINE DEPOT 


{forizontal Engine, 


97 FIRST AVENUE, 





and Automatic 
of 75 per cent 
merits. 


Engineers’ 


PITTSBURGH, PA. 
The Crescent 
L bit a 


Speckalties, *::icsting 


Grease Cape will effect « saving 
over oil. Investigate their 


CRESCENT MFG. CO., Cleveland, 0. 





Steam the mos 


ENGINEERS! 


DON'T BE HUMBUGGED. 

We guarantee our A.& 
D. Flue Cleaners to give 
t perfect spiral motion entire 


length of tubes, and do the best work. 
Cleveland Flue Cleaner Mfg. Co., 
74 Frankfort St., 


Cleveland, O. 











AO MAMA LIVAINVIK 


‘YSHOVWNHOS ‘Vv “3 


‘CO ‘PURPAI]D JOj JUSS Y *YAOR YC “Ss 


‘0 ‘ILVNNIONIO “LS HYALS8IM OF-82 


‘squq - 1ysiUudA 





CHAIN 
Manufactured 
by 


NORW 
Chain Pump 
Common & Ex 
Force Pumps; 


cial induceme 
ordering car lo 
| ence Solicited. 


Champion Rubber Bucket 


Steel Chain-best quality 


PUMP. 
. E. Crawford, 


ALK, O 
Pipe Buckets, 
pansion, Wood 
also dealer in 
Spe- 
nts to parties 
ts. Correspond- 








Ah Laren Be 





164 Griswold Street, 


THE -— 


Detroit - Sight-Feed 
LUBRICATORsS., 
Gates and Seibert pat's 
Are pronouncedthe best 
by more than 40,000 
sers. 

Simple in operation and 
always reliable 
A lubrics itor sent on 30 
days’ trial to responsi- 
ble persons 

‘I would not take five 
times the cost of my 
Lubricator if I could not 
get another, ’ is the 
statement often made 
by users. Send for cit 

cular and price list 


Detroit Lubricator Co., 


Detroit, Mich., U.S.A 








PATENTS 





fuos. P. SIMPSON, Washington, 
D.C. Noatt’yfee until patent ob 
tained. Write for inv’t’rs guide’ 





CLEVELAND BUSINESS DIRECTORY. 








Bolt and Nut Works. 


PPVHE HOTCHKISS & UPSON CO., Manuf’rs. 
Machine, Plow and Elevator Bolts, Coach 
Screws. 





Carriage Bolts. 

MVHE COLWELL & COLLINS NORWAY 

BOLT CO., manufacturers of Philadelphia 
Carriage and Tire Bolts. 


Coal, Iron and Ore. 


JICKANDS, MATHER & CO., Iron Ore and 
Pig Iron, Cor. Bank and Superior Sts. 


1 oundrie Se 

B' IWLER & CO., Car Wheels, Patent Chilled 
Frogs, and all kinds ofcasting. 9 Winter. 

i es; & BOGGIS FOUNDRY CO. Fine 
Gray Iron Castings. 65to73 Central Way. 

Hardware and Iron. 

] INGHAM, WM. & CO., Hardware, Iron, 

Nails and Metals, 148 and 150 Water St. 


YEVELAND ROLLING MILL CO., manu 
facturers of Steel and Iron Wire and Steel 


Tire 
7" EK EBERHARD MF’'GCO 
riage, Wagon and Saddlery 
Hardwood Lumber. 


\ ARTIN & BARRISS, dealers in all kinds 
i of Hi: ardwood Lumber. 130 Central Way. 


., manfrs. of Car 
Hardware 


L umber. 
YISHER, WILSON & CO., Wholesale lumber 
dealers (pine and hardwood), rough and 
dressed lumber, timber, lath, shingles, ete. 47 
Centri ral way. 


“Mae hinists’ Supplies. 
[PARKIN & BOSWORTH, 9 and 11 So. Water 
St., dealers in Manufacturers’ Supplies, 
Mz ichinery and Tools. 


Stee 1 Sta amps and Stene ils. 
A TRHARTY. Ee. 
Seals, Stencils. 


BUSINESS DIRECTORY. 


& CO., Rubber ‘Stamps, 
g2 Seneca St. 





Akron, O. 


M CNEIL, J. C. CO., Steam Boilers, Heavy 

i Sheet Iron Work, &c. Repairing prompt- 

ly executed. 

\ 7. EBSTER,CAMP & LANE MACHINE CO., 
Founders and Machinists, 12 Main st 





Canton, O. 


wo IRON WORKS, Mill Work, 
p i Shafting, Engines, Imperial job printing 
press, etc 


Me: adv ille, Pa. 


YURRY & CO., 
of all kinds. 


Manstie id, oO. 
\ ANSI I} LD STEAM BOILER WORKS, 
B Manf'rs of Steam Boilers, Oiland Water 
Tanks, and all kinds of Sheet Iron Work. 
Niles, O. 


JEEVES BROS . Manufacturers of Boiler, 
W Tank and Sheet Iron Work, ete. 


general jobbers in Castings 


Toledo, O. 


| ere hw WESTERN SAW WORKS. Man 
i ufacturer and dealer in Saws and Planer 
Knives. Moulding Bits of every description 
made to order No. 8 South St. Clair St 


AUTOMATIC 


VERTICAL ENGINES. 


Especially designed for 





Small Electric Light Plants. 
Perfect Regulation. 5 to 20 Horse-Power. 


Send for Specifications and Prices. 
LLOYD & STERRETT, 
ERIE, PA., U.S.A. 


Ba Mention this paper. 





William M. Monroe, 
Bar. Patent Expert. 


Joseph A. Osborne, 
Of the U.S. Supreme Ct. 


Osborne & Monroe, 


PATENTS 


29 EUCLID AVE., CLEVELAND, 0. 


Patent Causes litigated in the United States 
Supreme and Circuit Courts. UNITED STATES 
AND FOREIGN PATENTS PROCURED. Searches 
and Opinions as to the Scope, Validity and In- 
fringement of patents. Terms Reasonable. 


PATENTS. 


M.D. & L. L. LECCETT, 
Attorneys at Patent Law. 


Patents obtained in the United States and 
in Foreign countries. 


CLEVELAND, O. 





Masonic Building, 
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BLANK BOOK MANUFAC CTURING, 


BOOK-BINDING, 


ENGR sRAV ING, 


STATIONERY, 


_ i LECTROTYPIN( G, 





WHEN IN NEED OF A FINE CATALOGUE WRITE 
? FOR ESTIMATES. 
a 
PUBLISHERS AND PROPRIETORS Y) —— >.< 
rt ry Q ps Corner St. Clair and Wood Sts., 
Tue Iron Trape Review. OV" 
YA CLEVELAND, 0. 
a 





TRAVELERS’ 


Buffalo Passenger 


RECISTER. 





Standard Time. 


Revised March 6th, 
Y.,C. & St. L. R. R. Co. 


Eastward. 


Chicago Passengetr......... 


Locs 


il Freight 
Westward 


Chicago Passenger 


Fos 
T 
L,OCE 


Rocky River 


™m 


Euclid 


toria Passenger . 
il Freight 


1:40 p. m 


p.m 


ISSS 


** The Nickel Plate. * 


Arrive. Depart 
10 40am 1045a mM 
.g20pm : 
jopm 730am 
Arrive. Depart 
; Stascssue O50 2 
50pm siipm 
opm §s50am 


Accommodation de parts 7:40 a 


Accommodation departs 6:24 a.m 


All trains daily, except Sunday. 


Cleveland & Pittsburgh. 


Arrive. Depart. 

New York Express .I1250pm 745am 
New York Express...... 635pm 1 pm 
Alliance & Akron Accom : 5am 5pm 
Ravenna Accommodation S2;am soopm 
Night Express..... 5 25a m*1 pm 
Daily ; allother trains dail y, except Sunday 

Mt. Vernon & Pan Handle Route. 

C., A. & C. Ry. Co Arrive Depart 
.kron, Col. & Cin Flyer’ 540pm S1ioam 
\kron, Col. & Cin. Night Ex 
press RR ee 7ooam sooam 
\kron, Col. & Zanesv’e Ex...12 50 pm pm 
\kron & Orrville Accom sam 325 pm 

he ‘> m. train runs daily Elegant Pull 
ace sleeping cars attached All other 
aily, except Sunday 
Erie Railway. 
Depot, South Water Street and Viaduct 
Arrive Depart 
Y.& Pitts. Express 5 38am S25am 
st N.Y. & Pitts. Express*1o 55 a m »m 
ning Accommo im 
tsburgh Express Spm 
\ ngstown Local fsosam 
M gdiv. & Pitts Local im 
Mahoning Val. Accom | pm 
Pittsburgh Express i pm 1 pm 
ew York Express 8 pm 
Daily tDaily, except Sunday Daily ex 
t Monday 
Cleveland & Canton Railroad 
art 
mm and Coshocton oO A. M., 315 p.m 
1rd—7:00 a. m a.m p.m l 
p. m., *5 p.m 5 p.m 
vburgh—¢ 1. m 4. m., I:10a.m 
15 p.m jo p.m p.m 1 
p.m 

t i,m p. m., “5:45 p. m 

ve from 

mn and Coshocton—S8:50 a. m p.m 

1rd—6:00 a. m 8:12 a m., 9:50 a. m | 

5 p. m., 6:40 p. m p.m 
irgh—6:00 a. m 8:12 a. m., g:504. m 
m., 4:05 p.m., 6:40 p.m p.m 


m 
n 


S12a. Mm 50a 


leatre train leaves Cleveland | 


m 


55 p.m 
35 p.m. and 


through to Newburgh and Bedford daily 


pt Sunday 

1ins marked with 
except Sunday 
tat Ontario St 


run daily 


All others 


opposite Huron St 


Valley Railway. 


FOR AKRON, CANTON AND MARIETTA 

Depot foot South Water Street 

Depart Arrive 

Vy Junction Mail sam pm 
etta Express firisam ft230pm 

Junction Express ;IS pm *1 am 

ind Canton Express *“7yoopm fs 15am 
ily rDatty except Sunday 
PHORNBURGOH R. A, CARRAN 

Gen inager Gen. Pass. Agt 


Cleveland, Lorain and Wheeling. 


ins arrive 
WS 


ling } xpress 
isville Express 


OSCAR TOWNSEND Gen 


and leave 


the Union Depot 
Depart Arrive 
645am sspm 
yoopm am 


Mang’! 


THE FAVORITE 


AND— 


PICTURESQUE ROUTE 
-TO— 





New York, 
and the East. 
The shortest and 
quickest Route to Pitts 
burgh, Washington and 
Baltimore & the South- 
east 


Boston 


Gals 


» RAILWAY. 


New Central Depot So. Water St. and Viaduct. 


epee 
No Accommodation......... eee am 
NO. 72; Mew WOTk Te NTeSS a. .ciccsessceaesse pode 
No. 72, Fast Pittsburgh Express.. S30am 
No. 64, Fast Pittsburgh Express... 300 pm 
No. 66, Leavittsburgh Accommo »pm 
No. 68, Pittsburgh Express.............. Ho »5sO pm 
No. 68; New York Bxpress.........0.5.0<:. fio 50pm 
No Pittsburgh Local Express fi1145am 
No. 74, Youngstown Express.. + 420pm 

Arrive 
No. 65, Fast New co Seren 1250am 
No Pittsburgh Express : 735am 
No. 67 Pittsburgh Express hinesesert ae ae 
No. 63, New York Express naesces™ © $0 PM 
No Pittsburgh Express.... 650pm 
No. 69, Pittsburgh Local E xpress } giopm 
No Accommodation }525pm 

Daily. +Daily, except Sunda 


Baggage checked through to: aT points KF 


Through tickets and information regarding 


the route can be obtained at office, 141 Supericr 
street, and at Depot N. Y., P.& O. Railroad 
South Water street and Viaduct, Cleveland 

A. M. TUCKER, Gen. Supt., Cleveland, O 

I... P. FARMER, Gen. Pass. Agt., New York 
W.C. RINEARSON, Ass't G. P. A., Cleveland, O 
M. I. Fouts, City Pass. and Ticket Agt 


Superior st., Weddell House, Cleveland, O 








THE 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


BETWEEN 


Toledo, Cleveland and the Ohio River. 


rheshortestand best Route via Marietta to 


Washington, D. C., Charleston, W, 
Parkersburg, W. Va., 


Va., 
and the South, 


Direct connections at Union Depots 
great through lines toa 


with all 
ll Points 


WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Quickest Time. 
Best Accommodations. 


and baggage checked through 


Reliable information and best 


rickets sold 


to destination 


rates will be furnished by any agent of the 

Popular C. M 

\. T. WIKOFI W.K. RICHARDS 
Pres. and Gen. Mgr G.P.&T.A 





Detroit & Cleveland Steam Navigation Co. 
THIRTY-NINTH OPENING. 


Commencing March steamer City of 
Cleveland will make tri-weekly trips between 


Detroit and Cleveland, leaving company's 
wharf, 23 River street, every Monday, Wednes 
day and Friday at 9:30 p. m. Daily service will 
soon be announced T. F. NEWMAN, 

E. B. WHITCOMB, G. P. A Gen'l Agent 





Wheeling & Lake Erie Railway. 


THE NEW THROUCH LINE 
BETWEEN 
TOLEDO 
-AND— 

Bowerston, Pittsburgh, Marietta. 
THROUGH COACHES 
BETWEEN 
Toledo & Marietta. 
Through Sleepers Between 
PITTSBURGH AND CHICAGO. 
AND DAY COACHES BETWEEN 
Toledo and Pittsburgh, Via Akron, Cuy- 
hoga Falls, Kent, Ravenna, Leavitts- 
burg, Warren, Niles, Girard, 


Youngstown, New Castle 
and Allegheny. 


The Only Line running through 


oe 
BEAUTIFUL ZOAR.” 
This line will be completed to Wheeling in 
July, 1889 
M.D. 


Jas. M. HALI 
Gen’'l Pass 


WOODFORD, 


Gen'l Manager Agent 


Lehigh Valley Route. 


Two through trains with Pullman cars at- 
tached are now run via this beautiful scenic 
route, between Suspension Bridge, Buffalo, 
New York and Philadelphia, lez aving Suspen- 
sion Bridge 8:35 A. M. and 3:40 P. Ba ffalo 9:15 
A. M. and 5.30 P. M., connecting with all trains 
from the West. 

Passengers between the East and West pass- 
ing over the famed 


LEHICH VALLEY ROAD 


will experience the pleasure of a trip through 
the most magnificent and picturesque scenery 
in the world, presenting an ever-varying pano- 
rama of delightful surprises. 

Double track, steel rails,magnificerft road bed 
and unrivaled equipment, all,combine to 


make the 
LEHICH VALLEY 


the favorite and most desirable route 
the East and the West 

Anthracite coal is used entirely, guarantee- 
ing the passengers perfect freedom from the 
dense volumes of smoke that so greatly annoy 
passengers on lines using Bituminous Coal 


E. B. BYINGTON, 
Gen’! Pass. Agt., South Bethlehem, Pa. 


between 








PITTSBURGH AND LAKE ERIE 


RAILROAD. 


“Cleveland & Pittsburgh Short Line.’ 


Twenty Miles Shorter 
route between Cleveland 
ington, Baltimore 


other 
Wash 


than any 
Pittsburgh 
and the South East 


5 Through Trains Daily 5 


FAST TIME. NO DELAYS. 


For scenery picturesque and varied 
Through valleys green, '’mong mountains set 
The people's favorite route I ween ried 
The P.& L. EK. sits enthroned as queen 


See that your tickets read via 


THE PEOPLE’S FAVORITE ROUTE. 


FE. HOLBROOK A. E. CLARK 
Gen'l Supt air. T.A 
Pittsburgh, Pa 





Sebastian, May & Co.’s 


Impre oved Screw 
Cutting 


| FootorGear Power’ 


LATHES. 






Catalogue of Lathes, Drill 
Presses& Machinists’ Tools 
and Supplies mailed on ap 
plication. Lathes on Trial. 

164 W. Second st., 
CINCINNATI, O. 


"ih. 











UR RRAY & HEIs 

Wi “THE BECKMAN” 

-204-SUPERIOR-ST- 
“®veELANY” 


Ss 























SCIOTO VALLEY 


RAILWAY. 


Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly,  Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, mak- 


ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River, 


passing White Sulphur Springs and 


the many Summer resorts of the Alle- 
ghenies in Virginia, 
Shortest and Quickest Route to Rich- 


mond, Lynchburg, Newport News, 


Old Point Comfort, 
J. ROBINSON, Receiver 


‘ JNO. J. ARCHER 
Columbus, O 


Gen'l Pass. Agt 






















































REVIEw. 


IRON & STEEL ROOFING. 
comnUGATER SPE SIDING: uc erc~ WG, HYNDMAN 8 GO.{58' 


THE AMERICAN WILLIAM TOD & CO., Youngstown, 0. 
MANUFACTURING, MINING Qi MILLING C0., The nwientastte. iar 


MANUFACTURERS OF ALL KINDS OF GOLD AND sILVER 


WEIN I IN G 


MACHINERY, 


Clewveland, OQ. 
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SPECIALTIES.— The Linn Double-Jaw Rock Breaker and Ore Crusher ; —— : a — 
Phe Standard Pulverizer (for wet pulverizing); The Crescent Pulverizer (for Hydraulic Cranes and Accumulators. 


° + ’ . . ’ Re He: s Clk achi g rall 5 for illustrated c gue 
either wet or dry pulverizing) Howland’s Rapid Amalgamator; Secor's Im- tales name cc tl teat ap cinta Separate sisi ik 





proved Amalgamating Pan (for treatment of refractory ores) ; Howland’s Im- 


proved Disintegrating and Concentrating Rifles. 


AGENTS WANTED. CORRESPONDENCE SOLICITED. CATALOGUES SENT ON APPLICATION. 





Cleveland W heel & Foundry Works, 
MAHER & BRAYTON, Prepr's, 


MANUFACTURERS Ol 


Car, Engine, Truck and Ten- 
der Wheels. 






ine before & blast. | ecaueuie after a blast. 


' STRONGEST and SAFEST EXPLOSIVE 


Rrown to the Arts. 


= POWDER, FUSE, CAPS, 


© RAILROAD, ROLLING MILI, AND 
MACHINERY CASTINGS, 
— AND 








Street Railroad Wheels and 
Turnouts, 


S Also Chilled-Faced Railroad Frogs. 





OFFICI 20 CARTER ST “Ge Electric Mining q(soods, 
Works: Cor. Carter and Collins Streets, E=EROULI ES, AND ALL TOOLS FOR STUMP BLASTING, 
Cleveland, O THE GREAT STUMP AND ROCK FOR SALE BY THE 
ur ANNIHILATOR. HERCULES POWDER COMPANY, 
40 Prospect Street, Cleveland, Ohio, 





J. W. WILLARD, Manager... 





THE HOPPES FEED-WATER PURIFIER. 
SOLD ON hag CLEAN we st datas a THE ETNA MACHINE COMPANY 


SEND FOR SOLE MANUFACTURERS OF THE 


Aetna Medium and High Speed Engines. : 
300 to 1000 Horse Power. Latest Design 
For Rolling Mills, Furnaces, Pipe 


DESCRIPTIVE § 















CIRCULAR 





A Works, Grist and Saw Mills, Ete Also 
Manufacturers of 
: Poe: Upright Engines from 10 to 160 H. P. 
Hard Sheet Steel Troughs Fasily Cleaned. Rolling Mill and Special Machinery, 
HOPPES MANUFACTURING CO., Springfield, Ohio. Light and Heavy Castings, and 


M. V. SMITH’S 
Cas Producer and Furnace. 


NEW TARGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. ENGINES ALWAYS IN STOCK. 
In Use, Over 1,000. 25 to 1,000 H. P. Warren, - Oni1o. 
































These engines are the combiued result of a F 
long ¢€ x perience with automatic cut-off regu 4 
lation,and most careful revision ofall details iM 
They are designed and constructed for heavy NEW im 
and ‘continuous duty at medium or high rota Es 
tive speeds. Highestattainable Economy in % 
ie wg Steam Cons sumption and superio: .egulation 40 
= guaranteed Self-containec d automatic Cut > | 
- off Engines 12 to 100 H_ _P. for driving Dyna 
. . = = = ; mo Machines a specialty Illustrated Circu BRICK 
a —— : — lars, with various data as to practical Steam PER. 
Engine Construction and performance, free by mail. Address DAY p 
BUCKEYE ENCINE CO., Salem, O. — Ragines 
SALES AGENTS : L. SIMPSON, 301 Telephone Building, 15 Poupetiaala Street, N. 4 TILE a and full 
N. Ww. ROBINSON, 154 Washington Street, Chicago, I1].; ROBINSON a ‘ 
& CARY, St. Paul, Minn. from{to20inches I3stytsCLAY CRUSHERS ——~ — Factory 
pee ; ; thout Crushers. 6 different Brickmachines - nek 
hi Machines with or wi ~ , 
KENSINCTON ENGINE WORKS, Limited, Philadelphia, =» | Aboness FREY, SHECKLER & HOOVER, Bucyaus, Ono OUTFITS 
Sole Licensees and Manufacturers for New Jersey South of Trenton , Eastern Pennsylvania ~ 






Delaware, Maryland and Virginia 








Otto Gas Engine Works, 
SCHLEICHER, SCHUMM & CO.,! {)i!acelphis 


Horizontal OTTO Gas Engines 
Vertical OTTO Gas Engines 
Twin Cylinder OTTO Gas Engines 
Combined OTTO Gas Engine Pumps 
Combined O° TO Gas E ngine Dynamos 


10, 15, 25 AND 50 HORSE-POWER. 


BEST 


AND 
CHEAPEST 













The list retail price of this Buckle isless than one-half the v holesale 
price of inferior goo’s when we commenced to manutacture, and 
dealers, even in small towns, find it profitable to carry a stock to sell with iren for tie rods, 


CLEVELAND CITY FORGE & IRON CQ., CLEVELAND, OHIO. 















SIZES: 1, 2, 4, 7, 
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COME SLOWER OR QUICKER, IT IS SURELY COMING! 


THE VERDICT OF THE PEOPLE IN THE 





As a 


NATURAL GAS BELT 





THAT THE RELIABLE 1889 


NATURAL GAS STOVES 


LEAD THE WORLD. 


PERFECT COMBUSTION OBTAINED. 


NO SMOKE OR SMELL. 


Summer Stove it is Unexcelled. 


The Reliable Artificial Gas Stoves and Gasoline Stoves are the Best. 


Sample Stoves Sent to Responsible Dealers. 


ke SEND FOR CATALOGUE. 


TME SCMNEIDER & TRENKAMP CO. 


CLEVELAND, 


OMAIO. 





MANUFACTURERS OF 


COLUMBUS MACHINE CO., COLUMBUS, 


ALSO HEAVY CASTINGS 





®® Blast Furnace Engines on Hand. 


Blast Furnace, Stationary, Portable and Hoist Steam Engines, 


Boilers of all descriptions; Rolling Mills ; Drop Presses; Shears for Rail, Bar and Plate Rolling Mills; 
Punches and Shears—-Single and Combined ; 


Boiler Makers’ Shears and Punches; Shafting; Couplings; Hangers and Pulleys. 


Blowing Engines, and Blast Furnace Work in all Its Branches a Specialty. 


Boiler and Sheet Iron Rolls—Hand or Power: 


AND MACHINERY WORK. 





G. W. STOCKLY, President 
}. POTTER, Treasurer 


W. F. SWIFT, Secretary 


J. J. TRACY, Vice-President \ 
W. J. POSSONS, Asst. Supt 


N.S. POSSONS, Supt 
S. M. HAMILI,, JR., Assistant Secretary 


THE BRUSH ELECTRIC C0. 


Sole Manufacturers under all the 


PATENTS OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE BATTERIES, 
CARBONS, ELECTRO-PLATING MACHINES, ELECTRO Motors, ETc. 


The Brush Light Still Leads the Field. 


No other System in the World equals ours in Simplicity, Durability, Farn- 
ing Capacity, Reliability. The Best is always the Cheapest. 
45,009 Brush Arc Lamps now in use.  Self- 

Regulating Incandescent Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE, 


THE BRUSH ELECTRIC CoO., 


CLEVELAND, OHIO, U. 8S. A 





FROM 's TO 15,000 Lbs. WEIGHT, 


h® Agencies Everywhere 
TRUE TO PATTERN, sound, solid, free from blow 
holes, and of unequalled strength, Stronger and more 
durable than iron forgings in any position, or for any 
service whatever » Crank Shafts and 3,000 Gear 


yi EL Wheels of this steel now running prove this Cross 
heads, Rockers, Piston Heads, et for Locomotives 
STEEL CASTINGS of every description Send for cir- 
culars and prices to 
Chester Steel Casting Co., 
WORKS } OFFICI 
CHESTER, PA.) 407 LIBRARY ST.. PHILADELPHIA, PA. 


FREICHT AND PASSENCER 


ELEVATORS. 


I, S. GRAVES & SON, 


Corner Center and Frank Streets, Rochester. N. Y. 


New York Office, 46 Cortland St Cleveland Office, 208 Superior St 


SEND FOR OUR CATALOGUE, 








GC. J. MCNUTT, Ashtabula, 0., 


MANUFACTURER Ol 


BEVEL JIG MILLS, 


FOR SHIP BUILDERS. 


The Bestand Cheapest Mill 


on the Market. 


NO SHIP YARD SHOULD BE WITHOUT 
THIS MACHINE. 





BP SEND FOR PRICE LIST AND CIRCULAR, 
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Atkins Seoment Cees nd Saws. -STILWELL’S PATENT LIVE STEAM. FRED WATER PURIFIER. 


HORIZONTAL STYLE. 





FAST CUTTING. EASY RUNNINC. | 


Y our Patented ‘“Segment’’ Ground Process, as used by us the past 
| twenty years, these saws are ground on a Segment of a circle, it being 
the only true and practic il method « of grinding saws whereby a substantially 
— orm gauge can be given to the t« othed e ige, and a true Segment Taper 

iparted to the blade, from the tox th. os ige to back edge of blade. By exam 
intue the engraving it will be noted that this process leaves the blades, on 








toothed edge, 14 gauge at both ends, and 14 gauge at the center. On the back 
edge, a. both ends, 16 gauge, and at center 19 gauge. 

19 i: is 
cn 3) oe oe ATKINE > . 


worameneces me 


nas WWW pete: i Savina 4 RANT IW KWON 
. WWW YWwiwin WWW WWW hw Wd RY IWR uN 7 
“4 





We Guarantee that more work can be done with the ATKINS’ SEGMENT | 
GROUND SAW than with any other saw made. 


Removes all Impurities. Entirely bievite Scale in Steam Boilers. 
Se Cee SCRE, | sriwans a cided ManernoTURINe CO. 


DAYTON, OHIO. 


QkP CLEVELAND TWIST DRILL CO., "das" BEETY pia 





INDIANAPOLIS, IND. MEMPHIS, TENN. 











fered by the 


RELIANCE SAFETY 


— —— = “Fe S by) 
; = Water Columns. t 
e. 
S - = . They enforce Economy of 
— = af Fuel and Repairs by causing@a@ 
SS q 


the water to be kept at the 





Oe =o. : : proper height. Sold subject to satis- 
faction. Send for illustrated price 


SEND FOR CATALOGUE. Cor Lake 8 Kirtland StS.., Cleveland, 0. 0. WRITE FOR DscOUNTS, NY Reliance Gauge Co., ’ 


Key Seating Machines and 20-inch Drills {The STANDARD TOOL Co., 


CLEVELAND, OHIO, 
Manufacturers of 
ici Ri tak alk INCREASE TWIST DRILLS, &c., 
Sen ; TAPER SHANK DRILLS , 
e j Straight Shank Drills 
New and Second-Hand Lathes, Planers, Drills, Machine Bit Drills,” 
ENCINES AND BOILERS, Screw Driver Bits, 
Or anything in Machinists’ Tools or Supplies. We 
will be pleased to quote prices on Machinery 
Delivered in any part of the United States. Write 
for prices and catalogue to 


Bit Stock, 
W .-. P. Davis, 




















Sockets, 
Hand and 
Shel! Ream ers, 
Standard Cauges, 
Milline Cutters and Special 
Tools, Morse Taper Reamers. 
Standard Patent —— 


Twist Drill Grinding Machine. 


SHULTZ p AW HIDE BELTING. | me York Office, 33 Chambers Street. 


Samm) © SPECIAL STAMPERS OF SHEET METALS.” 


Furnished Single, Double and Light-Double Pegged, Sewed, Rivetted or Cemented only. Guaran- be A V E-R St oe 


teed superior to the best grades of oak-tanned. Stretches less and will transmit more power. PERFECTION We do angen Eee of Sheet Metals for 
ill Classes 0 ork 


- 9AND 11 SOUTH WATER ST. PATENTED ALSO SOLE MANUFACTURERS OF 
rkin & Bosworth Soure wa 6 a 
Pa of elena : re Seamless Steel Buckets. 


Ask your dealer for the Avery Patent Seamless Steel 


ALL GORNERS ROUND. - Elev. Bucket. THE AVERY STAMPING CO., 
Successors to The Avery Elevator Bucket Co. 


Cleveland, 0., U. S.A. 


AS NILES BOILER WORKS, 


MANUFACTURERS 


STEAM BOLE RSsS, 


Blast Furnaces, Tanks, Stacks, Stills, Agitators, Car Tanks, Ete., 
REEVES BROS., Props., 


me) Correspondence solicited NILES, Trumbull County, O. 

















8S” USE THE BEST. **% 


The PENBERTHY IMPROVED AUTOMATIC 


INJECTOR. 
Why 21,000 have been Sold in Two Years. 


ist. Because it is simple and doesn't require a mechanic 
to operate it 

2d. Because the user can do his own repairing, parts 
being renewable at slight cost. 

3d. Because it is Automatic and doesn’t make any claims 
it cannot fulfill. 


TRY ONE. YOU WILL NEVER REGRET IT. 


MANUFACTURED BY 


PENBERTHY INJECTORCO. 


DETROIT, MICH. 








tai 
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OVERFLOW 


NEW AND IMPROVED 


{7-Inch Engine Lathes. 


Any length of bed. Workmanship strictly 





first-class 


The Muller Machine Tool Co.. 


8TH AND EVANS STS., CINCINNATI, 0. 


REYNOLDS BROS, EMERY WHEEL MACHINERY 
MSEVFACTORSRE J. Wendell Cole, M.E. 


Hand Cut Files behets 


and gan lied oe ai pee 
AND RASPS. 


and the Northwest, for 
We solicit the commercial 


DETROIT EMERY WHEEL CO. 
trade only 


133 & 135 N. Water St., 


O., or P.O. box 152, Chicago 
COLUMBUS, OHTO. TOLEDO WIRE WORKS. 


B® Hart's Corundum-Emery 
Old Files Recut and F. Powell & Co., 


MANUFACTURERS OF 


Quick Return Drill Presses, 
SPEED LATHES AND CRAB WINCHES. 








Send for Circular and Price List. 


rl acca | 


13 CHAMPLAIN STREET 
CLEVELAND - - CoeIO. 


CAMBRIDCE ROOFING CO., Cambridge, O., 


Manufacturers of 
Plain, Rolled, Crimped 





heels. 
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fay Edge, Corrugated and Bead Warranted Superior to MANUFACTURERS OI 
CR OWLS PATENT ST —Eeenes. Siding and Ceil- any Machine Cut and c“¢ IA # SC IR E es INS, 
SEAM St EEL LR re) = \ N G PURE STEEL A SPECIALTY. Lead lem pe red in the Wire Bank Railings, Plant Stands, Fire- 


market. Send for price Proof Lathing, &c. 
list. SUMMIT STREET, TOLEDO UHIO. 


R@-Send for Descriptive 
Catalogue. 
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